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Organizations worldwide have been turning to Six Sigma program (SSP) to
eliminate the defects in their products or drive out the variability in their processes to
attain a competitive advantage in their marketplace. An effective certification program
has been touted as a major contributor to successful implementation of SSP. An effective
certification program provides the professionals involved with SSP projects a clear
understanding of what their responsibilities should be in reducing the variability in their
processes. Despite the benefits, a significant number of professionals who attend
certification training fail to become certified.
This study aimed to develop a predictive model to address the certification
challenges that organizations face in implementing SSP. Through a combination of
qualitative and quantitative approaches, this study investigated the perceived
responsibility factors of reducing inefficiencies in Information Systems (IS) processes
and the influence of these factors on the intention of professionals to acquire SSP
certification. The qualitative approach was employed to gather responsibilities in
reducing process inefficiencies. The quantitative approach was used to uncover the
responsibility factors for a large group of SSP certification candidates in an IS
organization. Survey instruments were used to collect data from the IS department of a
Fortune 500 company in both qualitative and quantitative phases. The results of the
qualitative and quantitative approaches indicated that five responsibility factors of
leadership (LDS), technical expertise (TEX), project selection and management (PSM),
analysis (ANA), and certification (CET) would have significant contribution on intention
of professionals to acquire SSP certification (INI). However, the results of the Ordinal
Logistic Regression predictive model developed in this study indicated that only CET
was a significant predictor of INI.
This study makes two important contributions to successful SSP implementation
in an IS organizations. The first contribution is that CET is a significant predictor of GB
candidates’ intention to acquire certification. The second contribution of the present study
is that gender differences affect the intention to acquire certification.
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Chapter 1
Introduction

Problem Statement
The research problem that this study addressed was the challenges that
organizations face in implementing SSP to reduce inefficiencies in their Information
Systems (IS) processes. Organizations worldwide have been turning to Six Sigma
program (SSP) to improve their business performance and attain a competitive advantage
in their marketplace (Coronado & Antony, 2004). In fact, it has been estimated that twothirds of Fortune 500 organizations had begun implementing SSP by late 1990s (De Feo
& Bernard, 2002). Also reported are the increasing trend of SSP implementation in nonmanufacturing fields cited by researchers such as Antony and Banuelas (2002), Gitlow,
Levine, and Popovich (2006), as well as Hensley and Dobie (2005). Meanwhile, it has
been argued that an effective certification program in SSP implementation can
significantly contribute to the success of the implementation (Eckes, 2001; Gitlow et al.;
Pande, Neuman, & Cavanaugh, 2000; Snee & Hoerl, 2003). Gitlow et al. further
emphasized that for a successful SSP implementation, an organization is required to have
a significant percentage of its workforce to become certified (p. 38). However, complete
understanding of factors influencing the workforce of an organization implementing SSP
to become certified is lacking. Consequently, the present study addressed the certification
challenges organizations face in their SSP implementation to drive out the variability in
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their processes. Gitlow et al. defined a process as “a collection of interacting components
that transform inputs into outputs toward a common aim” (p. 29). Pressman (1993)
defined efficient IS processes as those used by IS to make good use of the resources
available to the organization, promote productivity, meet deadlines, and decrease costs.
It has been argued that variations are present in all processes and efficiency of a
process can be degraded due to the present variations (Snee & Hoerl, 2003). Pande et al.
(2000) argued that a process becomes less efficient if the variation present in that process
deviates outside the variation limits set by the customer of that process. Antony (2006)
stated that processes can exhibit variability, which causes errors in service organizations
similar to defects in manufacturing organizations. Brue and Howes (2006) defined
process as any repetitive action within a system. They argued that small inefficiencies
resulting from variations in a process could become significant due to repetitiveness of
the process. Snee and Hoerl stated that measuring variations in a process and systemic
reduction or elimination of these variations would lead to substantial improvement in
efficiency of that process. Brue and Howes claimed that the elimination of variations in
processes would allow organizations to reduce cost and better satisfy customers.
Similarly, Antony argued that the sources of variability must be understood and
successful strategies must be devised to reduce and eliminate variability.
SSP is a program that focuses on reducing variations in processes (Brue &
Howes, 2006). According to Linderman, Schroeder, Zaheer, and Choo (2003), Six Sigma
is “an organized and systematic method for strategic process improvement and new
product and service development that relies on statistical methods and the scientific
method to make dramatic reductions in customer defined defect rates” (p. 195). Snee and
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Hoerl (2003) defined process improvement as an endeavor that “makes fundamental
changes to the process itself, or the way it is operated, in order to achieve higher levels of
performance” (p. 163). Antony (2006) stated that SSP was originally for manufacturing
environments, but examples of its implementation can now be found in significant
number of service organizations. For service organizations, SSP offers methodology,
concepts, and statistical tools to understand and standardize their processes by reducing
sources of variability. Hensely and Dobie (2005) also argued that implementing SSP
leads to reducing variability and achieving efficiency for service organizations that
produce intangible products.
Six Sigma Leadership Team (SSLT), Master Black Belts (MBBs), Black Belt
(BBs), and Green Belts (GBs) are identified as key players filling the leadership roles in
implementation of SSP (Snee & Hoerl, 2003). According to Snee and Hoerl, “Six Sigma
has well-defined leadership roles and success depends on each of the roles fulfilling its
unique responsibilities” (p. 12). Defining responsibilities for each role is an important,
but challenging, task for any organization implementing SSP (Pande et al., 2000). The
responsibilities for each role may vary from organization to organization and these
responsibilities depend on issues specific to the organization such as mission, size, and
industry. Snee and Hoerl described SSLT as the team that leads the overall effort in the
entire organization and has the responsibility for approving the projects undertaken by
SSP project teams. Projects teams are temporarily-formed units within the organization’s
SSP infrastructure that identifies process improvement projects and implements those
projects (Brue & Howes, 2006). An SSP project team is comprised of members that are
familiar with the processes, the “resident expert.” GBs generally lead typical SSP project
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teams while BBs generally lead the more complex projects (Harry, 2000; Henderson &
Evans, 2000). A project team is generally dissolved following completion of the projects
and the project leader (GB or BB) moves on to another project.
The ”Belts” are corps of process measurement and improvement experts within
SSP (Gitlow et al., 2006; Pande et al., 2000; Snee & Hoerl, 2003). Various certification
levels within the Belts are MBB, BB, and GB. According to Snee and Hoerl, MBBs are
individuals who advocate process improvement throughout the organization. MBBs
provide coaching, mentoring, and training to BBs as well as to GBs. Furthermore, a BB
leads, manages, inspires, coaches, and delegates projects on a full-time basis. On the
other hand, a GB is an individual who works on projects part-time, either as a team
member for complex projects or as a project lead for simpler projects (Brue & Howes,
2006). GBs are responsible for forming and facilitating Six Sigma project teams and are
the driving force on managing SSP projects (Brue & Howes). Breyfogle, Cupello, and
Meadows (2001) further defined GBs as individuals ensuring the smooth improvements
of the processes, communicating process knowledge, obtaining necessary approval for
any process change, selecting team members, and maintaining team motivation and
accountability. According to Gitlow et al., such GB responsibilities are critical for the
success of the SSP implementation.
According to Gitlow et al. (2006), a significant percentage of an organization
implementing SSP must undergo GB certification training since it would need
approximately 25% to 50% of its workforce to become GB certified (p. 38). These
individuals are required to be trained in the methodologies, concepts, and statistical tools
of SSP for process improvement and become certified (Brue & Howes, 2006). The GB
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certification process includes attending GB training, passing GB examination, and finally
leading a project through SSP process improvement. Recognizing the importance of GB
certification, organizations such as General Electric have attempted to train all their
professionals as GBs and required GB certification as condition of promotion (Snee &
Hoerl, 2003). Gitlow et al. emphasized the importance of GB certification in reducing
inefficiencies in processes. They argued that by becoming certified, GBs gain a clear
understanding of what their responsibilities should be. Lack of this understanding would
hinder GBs’ ability to lead project teams that are formed to reduce inefficiencies of
certain processes. Despite the benefits of GB certification and its essentiality for
successful implementation of SSP, a significant number of professionals may attend GB
certification training, but still elect not to become GB certified (Snee & Hoerl). A
professional who undergoes GB certification but is not yet fully certified is dubbed herein
a GB candidate. Snee and Hoerl argued that if a significant percentage of GB candidates
are not GB certified, then they could not properly use the SSP tools for process
improvement. Moreover, Snee and Hoerl noted that such a lack of GB certified would
pose a major challenge to the successful implementation of SSP.
Professionals in an IS organization implementing SSP, who are required to obtain
GB certification, may face additional certification issues related to the IS environment.
Ray and McCoy (2000) reported that in 1999, there were more than 400 business
certifications available to IS professionals. Yet, professionals in the IS field continued to
struggle with certification due to weak intention to become certified (Ray & McCoy).
Armitage (2005) defined an intention as an individual’s representation of a plan of action
and motivation to engage in a behavior. The weak intention to become certified among IS
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professionals may be due to lack of clear understanding of the benefits of these
certifications and whether such certifications are truly needed.
The weak intention to become certified among IS professionals noted by Ray and
McCoy (2000) can then have adverse effects and pose challenges to successful
implementation of SSP in the IS field. Researchers, such as Snee and Hoerl (2003) as
well as Gitlow et al. (2006), argued that candidates without certification would be unable
to carry out their responsibilities as the project team leaders. This may cause additional
inefficiencies in processes resulting in increase in cost and time to deliver a product or a
service. However, very little attention has been given in literature to the investigation of
the GB candidates’ perceived responsibility factors of reducing SSP process
inefficiencies in an IS environment and their relationship to their intention to become
certified.

Research Goal
The main goal of this study was to investigate the GB candidates’ perceived
responsibility factors of reducing inefficiencies in IS processes and their role in GB
candidates’ intention to acquire SSP certification. This study proposed to combine
qualitative and quantitative approaches to address the specific research questions noted
above. Additionally, three specific goals were proposed for the present research study.
The first specific research goal was to gather the GB responsibilities in reducing SSP
process inefficiencies in an IS environment. The second specific research goal was to
determine the factors of GB candidates’ perceived responsibilities in reducing SSP
process inefficiencies in an IS environment. The third specific goal of this study was to
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determine the contribution of each of the GB candidates’ perceived responsibility factors
in predicting their intention to acquire GB certification.
According to Eckes (2001), Antony (2006), Kwak and Anbari (2006), as well as
Brue and Howes (2006), certification of SSP professionals is one of the key factors in the
success of SSP implementation. Additionally, Snee and Hoerl (2003) as well as Gitlow et
al. (2006) emphasized the importance of GB certification in implementation of SSP for
reducing process inefficiencies. Therefore, it appeared that an investigation of the factors
that can influence the intention of professionals to acquire GB certification is warranted
since GB certification plays an important role in successful implementation of SSP.
However, very little is known on the issues that contribute to the decision of individuals
to become GB certified. Thus, this study attempted to address the GB candidates’
perceived responsibility factors of reducing SSP process inefficiencies in an IS
environment as major antecedents to such decisions.
The need for this work was demonstrated by works of Antony (2006), Hensley
and Dobie (2005), as well as Kwak and Anbari (2006). Antony has suggested that SSP
can be utilized for understanding and reducing variations in processes of service
organizations. Hensley and Dobie argued that SSP should be considered for process
improvements in a service organization if the service organization is prepared for it.
Furthermore, Kwak and Anbari pointed that in service industries, certification is among
the chief challenges to successful implementation of SSP.

Research Questions

8
The main research question that this study addressed was: what are the GB
candidates’ perceived responsibility factors of reducing inefficiencies in IS processes and
their role on intention to acquire Six Sigma certification? The three specific research
questions that this study will address are:
RQ1: What are the GB responsibilities in reducing SSP process inefficiencies in an IS
environment?
RQ2: What are the GB candidates’ perceived responsibility factors of reducing SSP
process inefficiencies in an IS environment?
RQ3: What is the contribution of each of the GB candidates’ perceived responsibility
factors in predicting their intention to acquire GB certification?
This dissertation attempted to build on previous research by Antony (2004), who
has presented a number of benefits for SSP research. In his work, Antony has argued for
well-grounded theories by researchers to bridge the gap between the theory and practice
of SSP. Antony envisioned that such theoretical groundwork would address many
limitations of SSP such as the issues organizations face with their SSP certification
process.

Relevance
The relevance of the present research was indicated by current and increasing
trend of SSP implementation in non-manufacturing fields (Antony & Banuelas, 2002;
Gitlow et al., 2006; Hensley & Dobie, 2005). Hahn, Hill, Hoerl, and Zinkgraf (1999)
reported that applications of SSP began to move beyond manufacturing in the 1990s.
Researchers such as Kwak and Anbari (2006) as well as Antony (2006) indicated that
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service organizations are increasingly utilizing SSP to reduce process inefficiencies in
their organizations similar to manufacturing organizations using SSP to reduce product
defect. Kwak and Anbari reported that in addition to manufacturing sector, SSP is also
practiced by major organizations in other sectors such as financial (e.g., Bank of
America, GE Capital Corp., and JP Morgan Chase), engineering and constructions (e.g.,
Bechtel Corporation), healthcare (e.g., M. D. Anderson Cancer Center), as well as
research and developments (e.g., W. R. Grace).

Significance
The main significance of this study was its contribution to the body of knowledge
on the role of GB candidates’ perceived responsibility factors in their intention to acquire
SSP certification in an IS environment. SSP scholars and practitioners such as Pande et
al. (2000), Eckes (2001), Snee and Hoerl (2003), as well as Gitlow et al. (2006) pointed
to an effective certification program as one of the major reasons for successful
implementation of SSP. Yet, very little attention has been given to the issues that
influence potential GB candidates’ intention to acquire SSP certifications. Additional
significance of this study was that it attempted to provide IS organizations considering
SSP implementation an understanding of responsibility factors for professionals tasked
with reduction of inefficiencies in their IS related processes.

Limitations and Delimitations
Limitations
One limitation of the present study was that the data was collected from a single
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organization, the IS organization of a Fortune 500 company. Thus, the findings of this
study might be limited to that organization and there may be a limitation in generalizing
the results. Further studies conducted in different types of IS organizations (e.g., different
sizes and different industrial environments) should be conducted for proper
generalization of the findings. A second limitation was that the present study investigated
only one quality management program for reducing process inefficiencies in IS
environment. Therefore, the findings might be valid only for SSP and may not be
generalized to other service improvement methodologies. A third limitation was
demonstrated by the fact that majority of responders had been with this organization for
six or more years. As various forms of SSP methodologies are now taught in higher
education environments, different results may have been received among professionals
who have graduated from college more recently. The fourth limitation may be due to age
of responders. Majority of responders were over 40 years of age and different results may
have been obtained if they were younger.
Delimitations
Delimitation stemmed from the fact that the scope of the present study did not
include the consideration of organizational culture. Sigler and Pearson (2000) defined
organizational culture as the pattern of values, beliefs, and assumptions shared by
members in an organization. Sousa and Voss (2002) argued that for an organization
implementing a quality management program, that organization must have a culture that
is capable of fully supporting the implementation of that program. Therefore, the issue of
organizational culture may be important to certification in SSP implementation.
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However, the scope of the present study was focused on the role of responsibility factors
of GB candidates on certification and did not include the role of organizational culture.

Barriers and Issues
A combination of qualitative and quantitative approaches was used to investigate
the GB candidates’ perceived responsibility factors in reducing inefficiencies in IS
processes and its role on their intention to acquire SSP certification. An important tool in
this approach was the survey methodology, which is discussed in more detail in Chapter
3. However, there are several issues associated with survey instruments, or survey
methodology in general, and threats to validity are among these issues.
Threats to validity include internal validity and external validity as discussed by
Levy (2006). According to Straub (1989), internal validity refers to whether the observed
effects could have been caused by or correlated with a set of non-hypothesized and/or
unmeasured variables. This study dealt with internal validity due to the limited research
on the issue of certification in quality management programs and more specifically in
SSP. Cook and Campbell (1979) defined external validity as “how the results of a study
can be generalized” (p. 70). Hence, this study also dealt with issues of external validity
since it measured data from only one organization, the IS organization of a Fortune 500
company. Studies involving a greater number of IS organizations could be used to
substantiate the findings of this study and whether the findings would apply more
generally in the IS field.
Other validity issues that were addressed were survey instruments’ content
validity and construct validity (Levy, 2006). According to Straub (1989), an instrument
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that has content validity uses representative validated questions from a wide pool of
appropriate questions. Subsequently, the survey instrument in the this study used items
from a variety of sources to ensure content validity. Meanwhile, the construct validity
refers to ensuring that the constructs of measures truly describe the events and are not
merely artifacts of the methodology itself (Straub, p. 150). The present study used two
methods suggested by Kerlinger and Lee (2000) as applied by Levy to achieve high
construct validity. The details of achieving both content validity and construct validity is
presented in Chapter 3.
Nova Southeastern University policy requires that research involving human
subjects, such as conducting surveys, must receive prior approval of University’s
Institutional Review Board (IRB) before conducting the research. The IRB for permission
to collect data through survey instrument was granted by Nova Southeastern University
and a copy of the permission is available in Appendix C. Additionally, the data was
collected from professionals working in the IS department of a Fortune 500 company
based in Philadelphia, Pennsylvania. The permission to conduct surveys in the IS
department was received from Glaxo SmithKline and a copy of the permission is
available in Appendix D.
Finally, this study was focused solely on the role of responsibility factors of
reducing inefficiencies on acquiring certification. The body of knowledge for successful
implementation of SSP can be enriched by including the role of training factors on
intention of individuals to complete the certification process and become certified. The
strategic alignment of training with the organizational requirements has been identified as
a key factor in successful implementation of SSP (Antony & Banuelas, 2002).
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Definitions of Terms
Attitude – “The degree to which a person has a favorable or unfavorable evaluation or
appraisal of the behavior in question” (Ajzen, 1991, p. 188)
Behavioral Intention - Behavioral intention is the strength of a person’s conscious plans
to perform the target behavior (Mykytyn, Mykytyn, & Harrison, 2005, p. 6)
Belt - The belt label is drawn from martial arts and suggests a finely-honed skill and
discipline, while the different levels – Green, Black, and Master Black – recognize depth
of training and experience (Pande et al., 2000, p. 123)
Black Belts (BBs) - Six Sigma project managers: their entire work effort is focused on
finding defects and eliminating them. They move from department to department,
heading various Six Sigma projects (Snee & Hoerl, 2003).
DMAIC - Formalized five-phase procedure of Six Sigma program known as DefineMeasure-Analyze- Improve-Control (Linderman et al., 2003, p. 195)
Efficiency - An internal perspective concept employing metrics such as cost reduction
and productivity enhancement in assessing a process (Drucker, 1966).
Efficient IS Processes - Processes used for developing IS which make good use of the
resources available to the organization, promote productivity, meet deadlines, and
decrease costs (Pressman, 1993).
External Validity - How the results of a study can be generalized (Cook & Campbell,
1979, p. 70)
Green Belts (GBs) - individuals who works on projects part-time, either as team member
for complex projects or as a project lead for simpler projects (Brue & Howes, 2006).
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GB Candidates – Professionals who have attended GB certification training but has not
yet acquired their GB certification.
Information Systems (IS) - Study that deals with the deployment of information
technology in organizations, institutions, and society at large (Ciborra, 2002).
Intention - Representation of people’s plans of action and summarize people’s
motivation to engage in a behavior (Armitage, 2005)
Internal Validity - Whether the observed effects could have been caused by or
correlated with a set of non-hypothesized and/or unmeasured variables (Straub, 1989).
Master Black Belts (MBBs) - Individuals who provide training to others involved with
SSP, as well as help develop an organizational culture that supports Six Sigma (Snee &
Hoerl, 2003).
Organizational Culture - The pattern of values, beliefs, and assumptions shared by
members in an organization (Sigler & Pearson, 2000)
Perceived Behavioral Control – “The perceived ease or difficulty of performing the
behavior” (Ajzen, 1991, p. 188).
Process - “A collection of interacting components that transform inputs into outputs
toward a common aim” (Gitlow et al., 2006, p. 29).
Process Effectiveness - The extent to which a process provides required features (De
Koning & De Mast, 2006).
Process Efficiency - The extent a process is being effective at low cost (De Koning & De
Mast, 2006).
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Process Improvement - “Process improvement makes fundamental changes to the
process itself, or the way it is operated, in order to achieve higher levels of performance”
(Hoerl, 2003, p. 163).
Process Quality - Quality of a process reflects the demands of the customers of that
process and it is function of the process effectiveness as well as the process efficiency
(De Koning & De Mast, 2006).
Quality management program - Practices in which organizations employ statistical
process control to improve quality (Bertels, 2003).
Responsibility - Being accountable for what we do and who we are (Josephson, 2002, p.
11)
Six Sigma Certification - Passing grade of 80% or above in examination and successful
completion of a project (Gitlow et al., 2006).
Six Sigma Management Team (SSLT) - Also known as Six Sigma Council, this leads
the overall effort in the entire organization and has the responsibility for approving the
projects undertaken by SSP project teams (Snee & Hoerl, 2003).
Six Sigma Program (SSP) – “An organized and systematic method for strategic process
improvement and new product and service development that relies on statistical methods
and the scientific method to make dramatic reductions in customer defined defect rates”
(Linderman et al., 2003, p. 195).
Subjective Norm – “The perceived social pressure to perform or not to perform the
behavior” (Ajzen, 1991, p. 188)

Summary
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This chapter identified the research problem to be addressed and provided the
motivation behind this study. The research problem that this study addressed was the
challenges that organizations face in implementing SSP to reduce inefficiencies in their
Information Systems (IS) processes. A definition of a process was provided and the issue
of variability in a process resulting in inefficiency in that process was discussed.
Moreover, a brief description of SSP was presented along with a discussion on the
implementation of SSP as a tool to drive out the variability in a process. The key players
in SSP implementation were introduced and it was established that the success of SSP
implementation depends on key players’ clear understanding of their responsibilities.
Furthermore, it was argued that certification plays a major role in success of SSP
implementation as key players gain a clear understanding of their responsibilities by
acquiring certification.
This chapter also presented a measurable research goal, the main research
question, and three specific research questions. The main research goal of this study was
to investigate the GB candidates’ perceived responsibility factors of reducing
inefficiencies in IS processes and their role in GB candidates’ intention to acquire SSP
certification. The indication of need for this work was shown to be based on works of
researchers such as Antony (2006), Hensley and Dobie (2005), as well as Kwak and
Anbari (2006). They suggested that SSP can be utilized for reducing variations in
processes of service organizations and that in service industries, certification is among
the chief challenges to successful implementation of SSP. It was also discussed that GB
candidates without certification would be unable to carry out their responsibilities and
they can cause additional inefficiencies in processes (Gitlow et al., 2006; Snee & Hoerl,
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2003). The lack of understanding of GB candidates’ perceived responsibility factors of
reducing SSP process inefficiencies in an IS environment and their relationship to their
intention to become certified was presented as the basis for the present study.
The relevance and significance of the present research was also presented in this
chapter. The current and increasing trend of SSP implementation in non-manufacturing
fields has been presented in the literature (Antony & Banuelas, 2002; Gitlow et al., 2006;
Hensley & Dobie, 2005; Kwak & Anbari, 2006). Hence, the relevance of the present
study was that it investigated GB candidates’ responsibility factors of reducing
inefficiencies in IS processes and their role in GB candidates intention to certify. The
significance of this study was demonstrated by body of the work of SSP scholars and
practitioners such as Pande et al. (2000), Eckes (2001), Snee and Hoerl (2003), as well as
Gitlow et al. (2006) who pointed to an effective certification program as one of the major
reasons for successful implementation of SSP. Hence, the significance of the present
study was attributed to its contribution to the body of knowledge on the role of GB
candidates’ perceived responsibility factors in their intention to acquire SSP certification
in an IS environment. Additionally significance of this study was that it attempted to
provide IS organizations considering SSP implementation an understanding of
responsibility factors for professionals tasked with reduction of inefficiencies in their IS
related processes.
This chapter included the presentation of the limitations, delimitations, as well as
barriers and issues of the present study. Issues such as gathering the data from a single
organization and the distribution of survey instrument through email were discussed as
chief limitations of the present study. Moreover, excluding the issue of organizational
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culture from the scope of the present study was discussed as delimitation in this study.
Threats to validity associated with survey instrument were presented in the barrier and
issues section. Lastly, this chapter concluded with definition of terms along with
acronyms that have been used in this study.
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Chapter 2
Review of the Literature

Introduction
A literature review was presented in this chapter. This review was aimed at
establishing a theoretical framework for the present research by focusing on studies
associated with process efficiency, SSP, responsibility, intention, as well as certification.
According to Webster and Watson (2002), a systematic literature review is essential to
any academic research. Furthermore, Levy and Ellis (2006) argued that an effective
literature review enables researchers to be aware of existing body of knowledge and helps
them understand where new research is needed (p.183). Levy and Ellis further argued
that such reviews provide the researcher with a solid theoretical foundation while
enabling the researcher to substantiate the research problem, justify the proposed study,
and validate the research approach.
There are major challenges in establishing a theoretical framework through
review of literature focused on SSP. One major challenge is due to inadequacy of
academic research on SSP. In a review of SSP from an academic perspective, Antony
(2004) argued that SSP has made significant impact on industry and yet the academic
community lags behind on in its understanding of SSP. Chakarbarty and Tan (2007)
reiterated the aforementioned point of view by stating “ it is observed that most of
contribution in the literature is from practitioners rather than academicians. This can be a
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reason behind the lack of a theoretical framework in existing literature” (p. 204).
Chakarbarty and Tan presented another major challenge in reviewing SSP literature.
They observed that majority of SSP published articles are concentrated in handful of
journals while a small percentage of published SSP articles are scattered over less
prominent titles. Chakarbarty and Tan warned that a limited literature review can
potentially miss valuable studies that may be helpful in establishing a valid research.
There are also challenges in review of IS literature. Levy and Ellis (2006)
observed that IS research is published by wide spectrum of organizations and journals
due to the multidisciplinary nature of IS. They argued that the scatterings of IS
publications poses challenges for an effective literature review. Levy and Ellis suggested
that leading, peer-reviewed journals can provide sufficient theoretical background and
should serve as the base of literature (p. 185). Hence, the literature review in the present
study ollowed a systematic approach recommended by Levy and Ellis by focusing on
leading, peer-reviewed journals. This was to ensure finding fundamental studies that
would support and frame this research and setting a sufficient theoretical foundation for
this study. Meanwhile, the review attempted to cast a wide search that would include SSP
studies not published in the more dominant publications following recommendation made
by Chakarbarty and Tan (2007).

Information System Process
Mehrez, Howard, and Lugassi (1993) defined an IS process as a process in which
one or more of the following activities are carried out: input of information, processing of
the information, and output of information (p. 530). According to Sauers (1993), an IS
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process highly depends on the project organization and project supporters. Sauer defined
project organization as a group of people who are involved in initiating, developing,
implementing, operating, or maintaining the information system. Furthermore, Sauer
defined project supporters as those who support the project organization by providing
money, materials, or information, and in return expect some benefit from the system.
According to DeKoning and De Mast (2006), quality of a process reflects the
demands of the customers of that process and it is a function of process effectiveness (the
extent to which a process provides required features) as well as process efficiency (being
effective at low cost). Efficiency has been conceptualized as an internal perspective that
employs metrics such as cost reduction and productivity enhancement in assessing a
process (Drucker, 1966). Process efficiency studies by researchers, such as Hensely and
Dobie (2005), as well as Antony (2006) showed that service organizations, producing
intangible products, can implement SSP to reduce variability in their processes for
achieving efficiency for those processes. It has been argued that the lack of efficiency
would cause degradation in quality of a process (Snee & Hoerl, 2003). Table 1 presents a
summary of research studies related to IS process.
Table 1. Summary of IS Process Studies
Study
Mehrez,
Howard, &
Lugassi,
1993

Methodology
Theoretical

Sample
Literature
review of
multiple
sources over
20 year
period

Instrument /
Constructs

Main Findings or
contribution

Multiattribute
Defined IS process
theoretic approach as a process with one
or more of the
following activities:
input of information,
processing of the
information, and
output of
information

22
Table 1. Summary of IS Process Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Main Findings or
contribution

DeKoning
& De Mast,
2006

Research
Paper

9 books on
Six Sigma

Rational
reconstruction of
data from
literature &
various case
studies

Quality of a process
reflects the demands
of the customers of
that process and it is
a function of process
effectiveness

Drucker,
1966

Theoretical

32 articles
written over
a period of
15 years

Manager's
responsibilities
and the
Executive's World

Efficiency has been
conceptualized as an
internal perspective
that employs metrics

Case study
of one transit
company

Organizational
readiness
components:
Organizational
experience with
improvement
programs and
Organizational
understanding of
processes

Service
organizations
producing intangible
products can
implement SSP to
reduce variability in
their processes

Hensely &
Case Study
Dobie, 2005 Research
Paper

Snee &
Hoerl, 2003

Theoretical,
Multiple
Role of statistical
Case Study & organizations thinking,
Commentary
encouraging use
of the tools, data
and statistics for
real problems

lack of efficiency
would cause
degradation in
quality of a process

Six Sigma Program (SSP)
The concept of process improvement requires setting quality standard, which it
dates back to ancient civilizations (Juran, 1989). The introduction of process
improvement in modern times can be traced to work of Frederick Taylor in 1919 and
later to Shewhart in 1930s who included statistical analysis (Freeman, 1997). The 1940s
witnessed the transformation of process improvement concept into systematic approach
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known as quality management programs first introduced by Deming (Grant & Lang,
1991). Bertels (2003) defined quality management programs as practices in which
organizations employ statistical process control to improve quality of products and
processes.
Early quality management programs were largely noted to be restricted to the
field of statistical process control (Fredrickson & Mitchell, 1984; Rehg & Buller, 1988).
Grant, McFaul, Pack, and Douglas (2002) further observed that with few exceptions,
team-based quality management programs were practically non-existent between the
1940s and the 1980s, but they came in full practice in the 1980s. Grant et al. provided an
overview of some of these quality management programs including Total Quality
Management (TQM), Theory of Constraints (TOC), and Six Sigma program (SSP).
SSP is one of the more popular of the aforementioned team-based quality
management programs. De Feo and Bernard (2002) approximated that, by late 1990s,
two-thirds of Fortune 500 organizations had begun to implement SSP for quality
management (p. 6). Implementations of SSP helps companies increase both customer
satisfaction and financial benefits by seeking to find and eliminate causes of defects or
variations in processes (Antony & Fergusson, 2004; Breyfogle et al., 2001; Snee, 1999;
Tennant, 2001). The results of SSP projects are generally translated into financial gains
(Harry & Schroeder, 2000). Harry and Schroeder presented SSP as a disciplined method
that uses extremely rigorous data gathering techniques and sophisticated statistical
analysis to identify sources of error sources and means of eliminating them. Hoerl and
Snee (2002) also pointed to gathering and use of data as significant aspects of SSP and
declared measured data an essential proxy for stating facts and realities in SSP. Goh
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(2002) presented factors such as framework, approach, application, focus, organization,
result, and personnel as important contributors to the effectiveness of SSP. He argued that
coupled with project management techniques, these contributors provide a
comprehensive framework for effective application of statistical thinking and
methodologies for problem solving.
SSP originated at Motorola, Inc. in the 1980s with the aim of reducing product
defects and manufacturing costs (Linderman et al., 2003). Since then, SSP has evolved
into a strategic initiative that emphasizes statistical tools and problem solving to achieve
quality improvement in a systematic way (Antony & Banuelas, 2002). Over the years,
major organizations such as GE, Honeywell, Sony, Caterpillar, Ford, Lockheed Martin,
and Dupont, to name a few, have adopted SSP (Antony & Banuelas; Buss & Ivey, 2001;
De Feo & Bar-El, 2002; McClusky, 2000; Weiner, 2004).
Using statistical methods, SSP has traditionally been in manufacturing
environments, but its application now goes beyond manufacturing operations due to its
emphasis on problem solving and performance improvement (Eckes, 2001). Antony
(2004) observed that SSP application has been embraced by many service oriented
companies around the world (p. 234). Goh (2002) presented number of SSP Key
Performance Indicators (KPIs) that are common for service organizations. These KPIs
include: efficiency, cost reduction, time-to-deliver, quality of services, customer
satisfaction, employee satisfaction, and reduced variation. Of these KPIs, reduced
variation is a major interest of the present study. Raisinghani, Ette, Pierce, Cannon, and
Daripaly (2005) stated that SSP refers to the reduction of variation through improved
standards and consistency. Example of reduced variation for service organizations may
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be reduction in the cycle time of processing statements, the decision cycle of a process, or
the inaccuracy in a process such as billing (Sehwall & DeYong, 2003).
There are several major attributes that distinguish SSP from other quality
management programs. The most significant of these attributes are: top-down
implementation, project elements, customer focus, training and certification, as well as
fives phases of SSP. Harry (2000) pointed to top-down implementation of SSP as one of
its distinguishing feature. In SSP, the directives start at top management level and flow
down to rank and file in contrast with quality programs with initiatives that starts from
the ground up (Harry). Harry presented the experience of General Electric as one that
best exemplifies this top-down approach.
Another attribute that significantly distinguishes SSP from other quality
management efforts is the emphasis of SSP on its project-by-project element of its
implementation. A SSP project has concrete objective, a start and an end, and has
opportunities for planning, review, and learning. Moreover, projects are prominently
featured in formal SSP training compared to other quality training activities (Harry,
2000).
Focus on the customer is another major attribute of SSP. Harry and Schroeder
(2000) argued that the customer focus is repeatedly emphasized in SSP under Critical to
Quality requirement. According to Harry and Schroeder, sensitivity to customer
satisfaction is addressed in much more depth in SSP than in other quality efforts. Another
distinguishing feature of SSP is the elaborate training and certification process where
competence level of personnel executing Six Sigma projects starts at Green Belt and
increases to Black Belt, and finally to Master Black Belt (Goh, 2002).

26
The most significant distinguishing feature of SSP is the integration of metrics
and tools into a formalized five-phase procedure known as Define-Measure-AnalyzeImprove-Control or more commonly known as DMAIC (Linderman et al., 2003). Snee
and Hoerl (2003) stated that SSP implementation is generally conducted in DMAIC
phases with number of specific steps and procedures at each phase. The DMAIC
framework is argued to be the primary attribute among several other characteristics that
distinguishes SSP from other quality management programs (Goh, 2002). Techniques
such as Quality Function Deployment (QFD), Failure Mode and Effect Analysis
(FMEA), Design of Experiments (DOE), and Statistical Process Control (SPC) are used
extensively in the DMAIC phases and are designed to systemically flow from one phase
to next (Snee & Hoerl). Snee and Hoerl also observed the use of statistical thinking as the
common thread throughout DMAIC phases and declared measured data an essentiality
for stating facts and realities.
DMAIC
Snee and Hoerl (2003) argued that SSP quality improvement projects are
generally conducted in strict adherence to DMAIC procedure. DMAIC is the basic
structure of how SSP implements quality improvement as it provides a methodological
framework for when tools should be used (Devane, 2004). According to Devane, DMAIC
is the linkage between tools and improvement phases as well as showing how these tools
and phases support each other to produce an output that can be acted on. Most
importantly, DMAIC assists teams implementing SSP to design resolutions that are
sustainable once applied (Devane).
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According to Snee and Hoerl (2003), the goal and scope of a SSP project is set in
the define (D) phase while ensuring that the project is realistic and achievable. Metrics to
evaluate process performance are selected for the SSP project in the measure (M) phase
(Pande et al., 2002). Appropriate data for measurement is also collected in M phase.
Appropriate data for measurement is collected once metrics are determined. In the
analyze (A) phase, data collected is used to explore the root causes of defects and
variations (Pande et al.). The A phase also involves generating hypotheses about causes
of defects and variations as well as verification and elimination of those causes (Pande et
al.). The improve (I) phase includes activities that focus on further improving the process
and often involves utilizing techniques such as Failure Mode and Effect Analysis
(FEMA) and Design of Experiments (DOE) to realize the improvement (Pande et al.).
Lastly, the control (C) phase is used to standardize the improvements to ensure those
improvement are maintained (Pande et al.). The C phase requires proper documentation
of improvements to uphold the practices established in the previous phases. Table 2
presents a summary of research studies related to SSP.
Table 2. Summary of SSP Studies
Study

Methodology

Juran, 1989

Literature
review,
theory, case
studies

Freeman &
Suete, 1997

Literature
review &
Theoretical

Sample

Instrument /
Constructs

Main Findings or
contribution

Various cases
studies

Juran
Institute –
using case
studies with
his clients
which started
in Japan

Outlining history
of quality
standards dating
back to the 21st
century BC.

Review of how
Japanese adapted
quality program
after World War II.
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Table 2. Summary of SSP Studies (continued)
Study

Methodology

Grant &
Lang, 1991

Instrument /
Constructs

Main Findings or
contribution

Commentary
and Empirical
Study

Course
development

Deming developed
eight-day courses
to teach statistical
process control &
initiated Quality
forums.

Bertels,
2003

Theoretical

Conceptual
paper

Defined quality
management
programs as
practices in which
organizations
employ statistical
process control to
improve quality of
products and
processes.

Fredrickson
& Mitchell,
1984

Commentary
and Empirical
study

Structured
interviews

Early quality
management
programs were
largely noted to be
restricted to the
field of statistical
process control.

US Army
Survey &
facilities
structured
maintenance
interviews
organization
during a 13-month
period.

Quality control
may stimulate
improvements in
employee attitudes
and in the ability
of groups to
function as a
cooperative team.

Rehg &
Literature
Buller, 1988 Review, Case
Study

Grant,
McFaul,
Pack, &
Douglas,
2002

Commentary
and Empirical
study

Sample

109 executives in
27 firms

Review of
various
models for
understanding
change,
leadership
taxonomy and
human
organization

History and
overview of
quality
management
programs.
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Table 2. Summary of SSP Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Main Findings or
contribution
Impact of quality
programs within
Fortune 500
organizations.

De Feo &
Bernard.
2002

Case Studies

Juran’s business
clients

Tools and
techniques to
help Six
Sigma
professionals
for day-today activities

Antony &
Fergusson,
2004

Research
Paper

Review of various
implementations
of Six Sigma

Cross
Implementations
organizational of SSP helps
review
companies
increase both
customer
satisfaction and
financial benefits
by seeking to find
and eliminate
causes of defects
or variations.

Breyfogle et Literature
al., 2001
review,
theory, case
study

Experience of
various
organizations.
Using golf as a
metaphor of game
of life and
business.

Identified an
approach for
creation of
strategies to get
executives’ buy-in
of Six Sigma.

Snee,
(1999)

Literature
review,
commentary

Review of
statistician roles

Current usage The importance of
of statistical
creation of a
tools
workforce that
knows how to
effectively apply
statistics to various
business questions.

Tennant,
2001

Theoretical,
Literature
review,
Commentary

Review of
manufacturing
usage of quality
methodology

Conceptual
paper

Implementing SSP
helps companies
increase both
customer
satisfaction and
financial benefits.
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Table 2. Summary of SSP Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Allied Signal, GE,
Sony’s experience
with Six Sigma

Main Findings or
contribution

Harry &
Schroeder,
2000

Theoretical,
Literature
review,
Commentary

SSP was presented
as a disciplined
method that uses
extremely rigorous
data gathering
techniques and
sophisticated
statistical analysis
to identify sources
of error sources
and means of
eliminating them.

Goh, 2002

Theoretical,
Literature
review

Linderman
et al., 2003

Literature
review, Case
study

Theoretical testing Goal theory
of explicit goals to
help motivate
organizational
performance.

An understanding
of SSP from a goal
theoretic
perspective was
developed. Serving
as a foundation for
developing
knowledge base
about SSP.

Antony &
Banuelas,
2002

Literature
review, Case
study

UK - Multi
Survey
National
Companies survey
and pilot study

Management
commitment and
involvement is
most important
ingredient for a
successful SSP
implementation.

Project
management
techniques along
with SSP tools
provide a
comprehensive
framework for
effective
application of
statistical thinking
and methodologies
for problem
solving.
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Table 2. Summary of SSP Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Main Findings or
contribution

Conceptual
paper

Reivew of various
companies that
have adopted SSP.

Direct
company
observation

Many have implemented an integrated approach of
SSP tools, but
implementation
might not be a
good fit for all
companies.

Buss &
Ivey, 2001

Literature
review,
Commentary

McClusky,
2000

Literature
review,
Commentary

Clark American
organization

Weiner,
2004

Commentary

Multiple
organizations

Eckes, 2001

Theoretical,
Case Study, &
Commentary

Multiple
organizations

Conceptual
paper

Importance certification program for
successful
implementation of
SSP.

Antony,
2004

Literature
review

100 Software
companies

Survey

Examined the pros
and cons of SSP.

Raisinghani
et al., 2005

Theoretical,
Literature
review

Conceptual
paper

SSP can negatively
impact if used on
wrong projects.

Sehwall &
DeYoung,
2003

Literature
review,
Commentary

Six Sigma in
healthcare
organization

Harry, 2000

Literature
review,
commentary

Reviewing critical
to value of each
company

Outlining
CEO point of
view

Holistic multidemensional
approach toward
quality.

Snee &
Hoerl, 2003

Theoretical,
Case Study &
Commentary

Multiple
organizations

Role of
statistical
thinking,
encouraging
use of tools.

Lack of efficiency
would cause
degradation in
quality of a
process.

The story of many
that have
implemented SSP.

Improving
efficiency and
operational
management
within healthcare.
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Responsibilities
Baldvinsdottir and Johansson (2006) argued that a person is primarily responsible
for the action she or he can perform, has performed, or has neglected to perform.
According to Josephson (2002), responsibility is defined as “being accountable for what
we do and who we are” (p. 11). Additionally, Britt (1999) declared that job responsibility
generally refers to an individual’s involvement with work-related events and their
outcomes as the events outcomes have implications for the individual’s identity.
Acceptance of responsibility has been equated with accountability (Bavly, 1999) and it
serves the well-being of the organization (Wood & Winston, 2007).
Schlenker, Pennington, Murphy, and Doherty (1994) developed an integrative
model of responsibility known as the Triangle Model, which places the key components
of responsibility concept in context. Three elements form the Triangle Model (Britt,
1999, p. 698). According to Britt, these elements are specific events that have occurred or
are anticipated to occur (e.g., exam, presentation, performance), the prescription or rules
of the event (e.g., ethical codes), and the individual’s identity images of the event (e.g.,
humanitarian, parent). Britt argued that the transactions among these three elements
should be used in any assessment of the responsibility that an individual feels on any
given occasion. Furthermore, this responsibility is a direct function of the strength of the
links between these three elements and the importance of the elements to the individual.
Baldvinsdottir and Johansson (2006) presented three constructs for responsibility:
utility, duty, and virtue. They defined the utility construct as using competence to achieve
solutions with a focus on customer’s mission. They further defined the duty construct as
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having a certain level of education and using it to one’s competence to achieve the
company’s goal as a duty. The third construct, virtue construct, was defined as realizing
and utilizing an individual’s acquired practical professional competence. Baldvinsdottir
and Johansson used these constructs to illustrate and discuss how different types of
responsibility values are mobilized in Swedish organizations.
An essential objective of SSP certification is to clarify the responsibilities for each
leadership role. The successful implementation of SSP is also heavily dependent on key
players’ clear understanding of their responsibilities as well as accepting those
responsibilities (Antony & Banuelas, 2002; Coronado & Antony, 2002; Kwak & Anbari,
2006). SSP uses a system of ‘Belts’ to distinguish between key players’ responsibilities
and to recognize the depth of their training and experience (Pande et al., 2000, p. 123).
The key responsibility factors for GBs cited in SSP studies (e.g., Antony & Banuelas;
Hahn et al., 1999; Kwak & Anbari; Linderman et al., 2003; Rao & Rao, 2007; Snee,
2005) include factors such as leadership, technical expertise, project selection and
management, analysis, as well as certification.
Breyfogle et al. (2001) stated that GBs must possess leadership skills to maintain
team motivation and accountability. According to Snee (2005), project team leaders have
the responsibility for identifying the improvement opportunities and charting projects (p.
236). Eckes (2001) further argued that the facilitation skills within leadership competency
are crucial to success in SSP projects (p. 97). According to Zinkgraf (2006), SSP Belts
must demonstrate their capability in leading through well-defined, well-resourced
projects with quantitative goals for accountability (p. 9). Zinkgraf further argued that
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leadership skills enables Belts to challenge the process, inspire a shared vision, enable
others to act, model the way, and encourage the heart.
Antony and Banuelas (2002) cited understanding SSP methodology, tools, and
techniques as a key factor in successful implementation of SSP. Eckes (2001) stated that
GBs must have sufficient technical expertise to lead project team members through the
steps in the improvement methodology (p. 97). This technical expertise must be achieved
and reinforced through training (Snee, 2005). Zinkgraf (2006) noted that with such
technical expertise, GBs can apply tools to more projects more easily and contribute
results more quickly as well as widely than ever possible before (p. 297). He contended
that a mix of capabilities such as statistical analysis, simulation, process mapping, project
planning, reporting and presentation, as well as spreadsheet are essential for SSP Belts.
A key factor in successful implementation of SSP is project selection and
management (Antony & Banuelas, 2002; Kwak & Anbari, 2006). Snee (2005) stated that
project selection is arguably the most difficult aspect of SSP (p. 238). Similarly, Zinkgraf
(2006) argued that the greatest challenge in SSP implementation is selecting and
prioritizing the right projects (p. 10). GBs must help in identifying the projects that – if
completed – will yield the most significant impact of growth and productivity (Zinkgraf,
p. 10). Additionally, Snee argued that SSP will not be successful without the creation of
several management systems such as process performance tracking systems,
communication processes, as well as project and financial tracking systems (p. 238). A
GB must be able to track project constraints (e.g. cost), schedule, and scope (Kwak &
Anbari). Gitlow et al. (2006) also presented the selection of the project team as a critical
responsibility of GBs.
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Hahn et al. (1999) declared analysis as an integral part of DMAIC process and an
important responsibility for GBs. According to Schutta (2006), the analysis phase is
usually the most time consuming of DMAIC phases. He indicated that Belts must analyze
all the data to determine when, where, what, and how the variation affects the process
performance. Hahn et al. stated that data must be analyzed to document current
performance (baseline process capability). They added that analyze phase should help in
identifying the root causes of defects or variation and their impact. Gitlow et al. (2006)
also declared analysis as a major responsibility for GBs and indicated that GBs must
analyze data through all phases of a project.
In SSP, certification helps to define responsibilities for each certification level
based on their knowledge and experience regarding quality management (Slater, 2000).
Rao and Rao (2007) argued that, due to importance of quality management, SSP must be
taught as a full subject at post graduate management schools and it should be required
that the students become SSP certified at the conclusion of the program. Additionally,
Zinkgraf (2006) pointed to the requirement to certify by stating that “because of the depth
and length of Six Sigma training for all the Belts and the accountability for results,
certification is usually a requirement” (p. 144). Zinkgraf noted that at this time, there is
no national standard for SSP certification and he argued that each organization must
define its own certification requirements while ensuring there is consistency across the
organization (p. 144).
In an organization implementing SSP, GBs make up the largest portion of the
workforce and must carry on critical responsibilities such as selecting the team members,
communicating the progress of the project to others, analyzing data, as well as training
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team members in basic SSP tools and methods (Gitlow et al., 2006). Table 3 provides a
preliminary list of GB responsibility factors (RF) noted in literature and specific
responsibilities for each factor.
Table 3. Summary GB Responsibilities Factors (RF) from Literature
GB RF

Reference

Leadership

Breyfogle et al. (2001)
Eckes (2002, p. 97)
Snee (2005, p. 236)
Zinkgraf (2006, p. 9)
Antony & Banuelas
(2002)
Eckes (2002, p. 97)
Snee (2005)
Zinkgraf (2006, p. 297)

•
•
•
•
•
•
•
•
•
•

Antony & Banuelas
(2002)
Gitlow et al. (2006)
Kwak & Anbari (2006)
Snee (2005, p. 238)
Zinkgraf (2006, p. 10)

•
•
•

Technical
expertise

Project
Selection &
Management

Analysis

Certification

Gitlow et al. (2006, p.
36)
Hahn et al. (1999)
Schutta (2006, p. 73)

Slater (2000)
Rao & Rao (2007)
Zinkgraf (2006, p. 144)

GB Responsibilities

•
•
•
•
•
•
•
•
•
•
•
•
•

Lead improvement project teams
Provide project management
Guide a team through the project
Facilitate team through all phases
Be proficient in SSP tools
Lead, train, & coach SSP tools
Be proficient in statistical analysis
Be proficient in simulation
Be proficient in project planning
Be proficient in reporting &
presentation
Scope project
Refine the project charter
Review the project charter with the
project’s champion
Select the project team members
Track project constraints
Communicate with champion,
MBB/BB, and process owner
Schedule and coordinate meetings
Analyze data through all phases
Complete Failure Mode & Effect
Analysis
Perform multi-vari studies
Identify root cause for defects and
variations
Attend all training
Successfully pass examination
Successfully complete and review
projects
Train others
Coach and mentor others
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Table 4 presents the major finding and contributions found in literature studies
reviewed in this section, which are related to responsibilities and the role of responsibility
in SSP implementation.
Table 4. Summary of Responsibilities Studies
Study

Methodology

Sample

Instrument /
Constructs

Main Findings
or contribution

Baldvinsdottir Research
& Johansson, paper
2006

Ethnographic
research
method of
230 staff
members.

Face to face
observation over a
two year period.
Data was gathered
over four main
levels; External
and internal
documents;
Observation of
project meetings;
Interview with
project members;
Informal talks with
project members

Individuals are
primarily
responsible for
the action she or
he can perform,
has performed,
or has neglected
to perform.

Josephson,
2002

Theoretical,
Case Study &
Commentary

Multiple
organizations

Conceptual paper

Responsibility is
defined as being
accountable for
what we do and
who we are.

Britt, 1999

Research
paper,
Scholarly
review

Effects of
selfEngagement
among 530
U.S. Army
soldiers

Triangle Model of
Responsibility in
predicting the
experience and
effects of selfengagement

Job
responsibility
generally refers
to an individual’s
involvement with
work-related
events and their
outcomes as the
events outcomes
have
implications for
the individual’s
identity.
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Table 4. Summary of Responsibilities Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Main Findings
or contribution

Bavly, 1999

Theoretical

Commentary

Assessing the
performance of the
government
regulator and
suggesting reasons
for the failure to
prevent many of
the debacles of the
past events.

Acceptance of
responsibility has
been equated
with
accountability.

Wood &
Winston,
2007

Literature
Review

Scholarly
review

Defining the
construct of leader
accountability
form literature
review

Developed the
definition of
leader
accountability.

Schlenker,
Pennington,
Murphy, &
Doherty,
1994

Literature
review,
comparative
study

200
introductory
psychology
students

Triangle model –
integrative
framework for
organizing past
ideas and research.

Developed an
integrative model
of responsibility
known as the
Triangle Model,
which places the
key concepts of
responsibility in
context.

Antony &
Banuelas,
2002

Scholarly
review,
Commentary,
Case studies

Literature
review and
three
organizational
case studies

Review of SSP
implementation of
Motorola, Allied
Signal and General
Motors

Emphasis of SSP
key players’
understanding of
their
responsibilities.

Coronado &
Antony,
2002

Scholarly
review,
Commentary

Literature
review

The successful
implementation
of SSP is also
heavily
dependent on key
players’ clear
understanding of
their
responsibilities
as well as
accepting those
responsibilities
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Table 4. Summary of Responsibilities Studies (continued)
Study

Methodology

Sample

Kwak &
Anbari, 2006

Lirerature
review

Analysis of
Six Sigma
literature
search on
multiple
database

Pande et al.,
2000

Literature
review

Case Studies

Hahn et al.,
1999

Literature
review,
Commentary

Linderman et
al., 2003

Literature
review

Rao and Rao, Conceptual
2007
paper,
Literature
review

Snee, 2005

Conceptual
paper,
Literature
review,
Commentary

Testing 6
propositions

Review of
Six Sigma
theories in
academic
setting

Instrument /
Constructs

Main Findings
or contribution
Importance of
defining and
communicating
roles &
responsibilities

Determining how
top companies are
honing their
performance using
SSP

Depth of their
training and
experience
contributes to
delivering a
successful SSP

What statisticians
must do to be
maximally
effective in SSP
environment.

Data must be
analyzed to
document current
performance
(baseline process
capability).

Understanding of
the Six goaltheoretic
perspective.

Six Sigma
improvement
projects often use
explicit goals to
motivate
performance.
SSP must be
taught at
management
schools and it
should be
required that the
students become
SSP certified
Project team
leaders have the
responsibility for
identifying the
improvement
opportunities and
charting projects
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Table 4. Summary of Responsibilities Studies (continued)
Study

Methodology

Sample

Breyfogle et
al., 2001

Literature
review,
Theoretical,
Case study

Experience of
various
organizations

Eckes, 2002

Case Studies,
Commentary

Case Studies
of clients

Zinkgraf,
2006

Commentary,
Case studies

More than
fifty Six
Sigma
organization

Gitlow et al.,
2006

Instrument /
Constructs

Main Findings
or contribution

Creation of
strategies to get
executive buy-in
of Six Sigma.

GBs must
possess
leadership skills
to maintain team
motivation and
accountability.
Facilitation skills
within leadership
competency are
crucial to success
in SSP projects.

Turnkey approach
to launching a Six
Sigma initiative in
90 days

Leadership skills
enables’
individuals to
challenge the
process & inspire
a shared vision.

Theoretical,
Commentary

Stages of DMADV
Design for Six
Sigma :
Management
improvement
model: Define,
Measure, Analyze,
Design, and
Verify/Validate

The selection of
the project team
is a critical
responsibility of
GBs. Analysis is
a major
responsibility for
GBs.

Schutta,
2006

Literature
review,
Commentary

12 pillars that
support SSP
process in addition
to areas that should
be considered
during the SSP
implementation

The analysis
phase is usually
the most time
consuming of
DMAIC phases

Slater, 2000

Literature
review,
Commentary,
Case study

Step by step SSP
implementation by
GE

SSP certification
helps to define
responsibilities
for each
certification
level.

Case Study GE
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Intention
Several widely applied theories are commonly used to investigate intention and
behavior. Among these theories are: Theory of Reasoned Action (TRA) (Ajzen &
Fishbein, 1980), Theory of Planned Behavior (TPB) (Ajzen, 1991), and Technology
Acceptance Model (Davis, 1989). According to Ajzen and Fishbein, TRA stipulates that
intention is the immediate determinant of behavior and it will provide the most accurate
prediction of behavior (p. 41). Armitage (2005) has argued that intention summarizes
people’s motivation to engage in a behavior. Behavior can be represented as a
comprehensive and integrated phenomenon in which certain processes contribute in order
to perform an act within a given situation (Nuttin, 1984). Examples of these processes are
sensation, motor functioning, perception, imagination, memory, problem solving,
emotion, motivation, as well as learning.
Ajzen (1991) developed TPB as an extension of TRA. TPB is a well-established
and well-supported theory in the IS arena (Rienmenschnieder, Harrison, & Mykytyn,
2003). Mykytyn, Mykytyn, and Harrison (2005) defined behavioral intention as the
strength of a person’s conscious plans to perform the target behavior. Ajzen (1991)
indicates that behavioral intention should be the best predictor of a person’s actual
behavior, provided that there have not been environmental changes that would lead a
person to change his or her plans. Behavioral intention is a function of three variables: the
person’s attitude toward performing the behavior, a person’s subjective norm about the
behavior, and perceived behavioral control (Mykytyn, Mykytyn, & Harrison; So &
Bolloju, 2005). “As a general rule, the more favorable the attitude and subjective norm,
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and the greater the perceived control, the stronger should be the person’s intention to
perform the behavior in question” (Bamberg, Ajzen, & Schmidt, 2003, p. 176).
Ajzen (1991) defined attitude as “the degree to which a person has a favorable or
unfavorable evaluation or appraisal of the behavior in question” (p.188). Describing
attitude as an individual’s positive or negative behavioral belief about performing a
specific behavior, So and Bolloju (2005) suggested that an individual will intend to
perform a certain behavior when he or she evaluates it positively. Subjective norm was
defined as “the perceived social pressure to perform or not to perform the behavior”
(Ajzen, p. 188). According to So and Bolloju, subjective norm is “the individual’s
perception that most people who are important to him or her think he or she should or
should not perform the behavior in question” (p. 35). Lastly, Ajzen defined perceived
behavioral control as “the perceived ease or difficulty of performing the behavior” (p.
188). Hence, the perceived behavioral control “refers to the degree to which an individual
feels that performance or nonperformance of the behavior in question is under his or her
volitional control” (So & Bolloju, p. 35).
TPB has been used to predict behavior in various fields (Ajzen, 2001; Armitage &
Conner, 2000; Ingram, Cope, Harju, & Wuensch, 2000; Sutton, 1998) including the IS
field (Chau & Hu, 2001; Davis, 1989; Harrison, Mykytyn, & Rienmenschnieder, 1997).
Others have used TPB to investigate intention in the IS field (e.g., Hunsinger & Smith,
2005; Mykytyn, Mykytyn, & Harrison, 2005; So & Bolloju, 2005). Hunsinger and Smith
investigated the intention of hiring managers to use IS certification in their selection
process. They found that managers have sometimes used certification to differentiate
between job candidates with similar levels of education and experience. Additionally, So
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and Bolloju applied TPB theory to investigate IS professionals’ intentions to share and
reuse knowledge in the context of information technology service operations. They
showed that among the major constructs of behavioral intention, only subjective norm
appeared not to be significant in predicting behavioral intention to share and reuse
knowledge. Mykytyn, Mykytyn, and Harrison used TPB to ascertain the MIS faculty
members’ intention to incorporate the intellectual property concepts into their MIS
courses. The results of their study strongly support the TPB constructs regarding faculty
members’ intentions to incorporate these issues.
Others have investigated the impact of perceived responsibilities on intention. For
example, Colebeck, Cabrera, and Terenzini (2001) found that college students’ intention
to persist in and complete college is impacted positively when students realize they are
responsible for learning outcomes rather than being controlled by external circumstances.
Additionally, Valentine, Godkin, and Turner (2002) investigated the impact of the
manager’s gender on subordinates’ perceived job responsibility and their intention to
look for a job elsewhere. Their study indicated that subordinates who had female
managers perceived lower job responsibility, which resulted in higher intention to look
for work elsewhere than those who had a male manager. Table 5 presents a summary of
research studies related to intention.
Table 5. Summary of Intention Studies
Study
Ajzen & Fishbein,
1980

Methodology
Scholarly
review

Sample

Instrument /
Constructs

Main Findings
or contribution

Attitude,
subjective
norm, BI

Further
development of
TRA
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Table 5. Summary of Intention Studies (continued)
Study
Ajzen, 1991

Methodology

Sample

Empirical,
Survey

Instrument /
Constructs

Main Findings
or contribution

Attitude,
subjective

Developed

norm,
perceived
behavioral
control,
BI
Davis, 1989

Empirical,
Survey

Two studies:
(1) 120
business
users, (2) 40
MBA
students.

Armitage, 2005

Longitudinal
Study

94 individuals Theory of
planned
behavior

Nuttin, 1984

Case Study

Two hundred
fifty young
adults who
were facing a
transition
from
vocational
school to fulltime work

Questionnaire Behavior can be
represented as a
comprehensive
and integrated
phenomenon in
order to perform
an act within a
given situation

162 small
business

Interview –
open ended
questions

Rienmenschnieder, Scholarly
Harrison, &
review,
Mykytyn, 2003
questionnaire

Perceived
ease of Use,
Perceived
Usefulness,
System Use

Theory of
Planned
Behavior (TPB).
Individual
behavior is
driven by BI.
Developed
Technology
Acceptance
Model (TAM).
Developed and
validated scales
for Perceived
Usefulness.
Argued that
intention
summarizes
people’s
motivation to
engage in a
behavior.

TPB is a wellestablished and
well-supported
theory in the IS
arena
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Table 5. Summary of Intention Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Main Findings
or contribution
defined
behavioral
intention as the
strength of a
person’s
conscious plans
to perform the
target behavior

Mykytyn,
Mykytyn, &
Harrison, 2005

Scholarly
review,
Survey

122 MIS
academics

Scenario
based
analysis

So & Bolloju,
2005

Scholarly
review,
Survey

170 workers
of IS / IT
professionals
using online
survey

TPB - survey suggested that an
individual will
intend to perform
a certain
behavior when
he or she
evaluates it
positively

Bamberg, Ajzen,
& Schmidt, 2003

Scholarly
review,
Survey

122 MIS
academics

Survey

Argued that the
more favorable
the attitude and
subjective norm,
and the greater
the perceived
control, the
stronger should
be the person’s
intention to
perform the
behavior in
question

Ajzen, 2001

Theory,
Literature
review

Four years
review of
scholarly
journals

Theory of
Reasoned
Action

Refined Theory
of Planned
Behavior

Armitage &
Conner, 2000

Scholarly
review

Database 185
independent
studies

Conceptual
paper

Review and
analysis of
various studies
on TPB.
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Table 5. Summary of Intention Studies (continued)
Study

Methodology

Sample
131
university
students

Instrument /
Constructs

Main Findings
or contribution

TPB, survey

Students’ attitude
is best predictor
of intention

Ingram, Cope,
Harju, &
Wuensch, 2000

Scholarly
review,
Survey

Sutton, 1998

Scholarly
review,
Quantities
reviews

Chau & Hu, 2001

Scholarly
review,
Survey

400
physicians

TAM & TPB, Instruments for
Survey
business
managers might
not be useful for
professional
users.

Hunsinger &
Smith, 2005

Literature
review,
Survey

175 hiring
managers

TPB, Survey

Usage of IT
certification in
hiring decisions.

Colebeck, Cabrera, Scholarly
& Terenzini, 2001 review,
Survey

1258
engineering
students

Survey

College students’
intention to
persist in and
complete college
is impacted
positively when
realized they are
responsible for
outcomes.

Valentine, Godkin, Scholarly
& Turner, 2002
review,
Survey

1825
supervisors
employed at
various
industries

Survey

Investigated the
impact of the
manager’s
gender on
subordinates’
perceived job
responsibility
and their
intention to look
for a job
elsewhere.

Meta analysis Nine key reasons
using TRA
why sometimes
& TPB
the models do
not predict
accurately.
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Certification
DeBaugh (2003) defined certification as the practice of qualifying an individual to
perform in a job or occupation based on a minimum set of standards. Hunsinger and
Smith (2005) explained that certification denotes successful assessment of a defined body
of knowledge and it demonstrates proof of work competence. Dennig and Dunham
(2001) argued that professional certifications results in (1) raising public confidence in
the competence of professionals and (2) giving assurances that those professionals
understand their responsibilities.
Foster and Pritz (2006) argued that certification in a discipline is vastly different
than earning a degree in that discipline. According to Foster and Pritz, individuals
earning a degree are typically people who have attended a higher education institute and
participated in a prescribed curriculum of study. Meanwhile, a certification in a specific
discipline primarily indicates an individual’s understanding of key topics established by
experts of that discipline.
Many professions have long recognized the need for certification. Hunsinger and
Smith (2005) reported that there are over 2,500 certifications being offered across various
industries including IS. The IS field is particularly saturated with certification as it has
been approximated that there are over 400 certifications in place for IS professionals
(Ray & McCoy, 2000). Ray and McCoy pointed to credibility, productivity, and ability to
find a job or increase salary as motivations for persons seeking certifications.
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Reasons for Certification
Researchers have explored the reasons for certification from perspectives of both
employees and employers. According to Mathieson (2006), employees who seek
certification believe that certification and training associated with certification can results
in effectiveness and increased employee value. It is also assumed that certification
provides increased income, chances for promotion, and elevated likelihood of
employment in a new position (Patton, 2001). DeBaugh (2003) added that employees that
acquire certification assume that the certifications provide them more credibility, selfconfidence, and empowerment. Ewing and Heinrich (2003) also noted that once an
employee earns one certification, they are more likely to seek additional certifications.
According to Ewing and Heinrich (2003), there are many organizations that are
either neutral on certification or do not place much value on it. However, other
organizations do value certification and these organization use certification to document
workers’ competency. Many organizations support and encourage acquiring certifications
to reduce loss of revenue due to poor worker performance, improve work output quality
and consistency, as well as verify that employee has appropriate skills and knowledge on
a position (Hunsinger & Smith, 2005). The value of certification to an organization is
dependent upon industry-established standards (Foster & Pritz, 2006). For these
organizations, hiring managers are more positively inclined to hire certified over noncertified individuals due to understanding of what it takes to become certified (DeBaugh,
2003). Additionally, it is assumed that employees’ professional certifications provide
credibility to organization as they compete (Foster & Pritz).
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Researchers and practitioners have emphasized the importance of certification for
both SSP and IS field. For example, Gitlow et al. (2006), Pande et al. (2000), as well as
Snee and Hoerl (2003) identified certification as an important element in successful
implementation of SSP. Furthermore, Breyfogle et al. (2001) stated that certification
helps define responsibilities of Belts in SSP. Similarly in IS field, Denning and Dunham
(2001) stated that many IS professionals believe that acquiring certification is a path
toward understanding the responsibility to develop systems that are safe and reliable.
Table 6 presents a summary of research studies related to certification.
Table 6. Summary of Certification Studies
Study

Methodology

DeBaugh,
2003

Scholarly review

Hunsinger
& Smith,
2005

Literature
review, Survey

Dennig &
Dunham,
2001

Scholarly review

Foster &
Literature
Pritz, 2006 review,
Commentary

Sample

Instrument /
Constructs

Main Findings or
contribution

Conceptual paper Certification is the
practice of
qualifying
individual to
perform in a job
175 hiring
managers

Theory of
Certification
Planned
denotes successful
Behavior, Survey assessment of a
defined body of
knowledge and it
demonstrates proof
of competence.
Certifications
results in raising
public confidence
and gives
assurances that
those professionals
understand their
responsibilities

Showcase of
various
certification
program

Certification in a
discipline is vastly
different than
earning a degree.
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Table 6. Summary of Certification Studies (continued)
Study

Methodology

Sample

Instrument /
Constructs

Main Findings or
contribution

Mathieson, Commentary
2006

Review of
various
certifications

Ewing &
Heinrich,
2003

Case Study

300
mechanical
engineers

Gitlow et
al., 2006

Theoretical,
Commentary

Pande et
al., 2000

Literature
review

Case Studies

Snee &
Hoerl,
2003

Theoretical,
Case Study,
Commentary

Multiple
Strategic value of
organizations data and statistics
in solving real
business
problems

Role of statistical
thinking and
methods for problem
solving and process
improvement.

Experience
Creation of
of various
strategies to get
organizations executive buy-in
of Six Sigma.

Certification helps
define
responsibilities in
SSP.

Breyfogle Literature
et al., 2001 review,
Theoretical,
Case study

Certification and
training associated
with certification can
results in employee
effectiveness and
increased value
CMI certification

Once an employee
earns one
certification, they are
more likely to seek
additional
certifications.

Stages of
DMADV Design
for Six Sigma :
Management
improvement
model: Define,
Measure,
Analyze, Design,
and
Verify/Validate

The selection of the
project team is a
critical responsibility
of GBs. Analysis is a
major responsibility
for GBs.

Determining how
top companies are
honing their
performance
using SSP

Depth of their
training and
experience
contributes to
delivering a
successful SSP

51

Summary of What is Known and Unknown in Research Literature
The literature on service processes and in particular information system processes
(e.g., Antony, 2006; DeKoning & DeMast, 2006; Hensley & Dobie, 2005; Mehrez,
Howard, & Lugassi, 1993; Sauers, 1993) were reviewed to ascertain what is presently
known and unknown in the area of IS process efficiency. The literature review indicted
that a process, in general, is a function of the effectiveness of that process and reflects the
demands of the customer of that process (DeKoning & DeMast). Meanwhile, an IS
process highly depends on the project organization and project supporters (Sauer). The
literature review further revealed that process efficiency in service organizations could be
achieved by reducing variability in that processes through use of SSP (Antony; Hensley
& Dobie; Snee & Hoerl, 2003).
Service organizations are increasingly turning to SSP to reduce process
inefficiencies (Antony, 2006). Hence, a literature review of SSP (Antony & Fergusson,
2004; Breyfogle et al., 2001; De Feo & Bernard, 2002; Harry & Schroeder, 2000; Hoerl
& Snee, 2002; Goh, 2002; Snee, 1999; Tennant, 2001) was conducted to discover what is
known about the SSP and the major attributes of SSP. This review included literature on
quality management programs to gather information on SSP as part of the broader quality
management programs (Bertels, 2003; Fredrickson & Mitchell, 1984; Freeman, 1997;
Grant & Lang, 1991; Grant et al., 2002; Juran, 1989; Rehg & Buller, 1988; Snee, 1999;
Tennant, 2001). Bertels defined quality management programs as practices in which
organizations employ statistical process control to improve quality of products and
processes and Grant et al. observed that these program are generally team based. Many
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studies in the iterature review pointed to popularity of SSP among Fortune 500
organizations to increase both customer satisfaction and financial benefits (e.g., Antony
& Fergusson; Breyfogle et al.; De Feo & Bernard; Harry & Schroeder; Snee; Tennant).
The literature review also discovered the major attributes that distinguish SSP
from other quality management programs (Devane, 2004; Goh, 2002; Linderman et al.,
2003; Pande et al., 2002; Snee and Hoerl, 2003). Harry pointed to top-down
implementation and to its project-by-project element as major attributes of SSP. Focus on
the customer (Harry & Schroeder) as well as elaborate training and certification process
(Goh) were named the other major distinguishing attributes of SSP. However, the fivephase procedure known as DMAIC was touted as the most significant distinguishing
feature of SSP (Linderman et al.; Devane, Goh; Pande et al., Snee and Hoerl). Snee and
Hoerl observed the use of statistical thinking as the common thread throughout DMAIC
phases.
A review of literature on role of responsibilities in successful implementation of
SSP (Antony & Banuelas, 2002; Coronado & Antony, 2002; Kwak & Anbari, 2006;
Pande et al., 2000) indicated that success of SSP implementation depends heavily on key
players’ clear understanding of their responsibilities as well as accepting those
responsibilities. The SSP literature review discovered five key responsibilities that were
that were cited in literature (e.g., Antony & Banuelas; Eckes, 2001; Hahn et al., 1999;
Kwak & Anbari; Linderman et al., 2003; Rao & Rao, 2007; Snee, 2005; Zinkgraf, 2006).
These factors included factors such as leadership, technical expertise, project selection
and management, analysis, as well as certification. What is presently unknown in SSP
responsibility area is whether there are any other IS specific factors that should be added
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to the list and whether any of the aforementioned factors are not particularly relevant in
IS environment and should not be considered in this study.
A review of literature on intention and behavior (Ajzen, 1991; Ajzen & Fishbein,
1980; Davis, 1989) indicated several widely theories such as Theory of Reasoned Action
(TRA), Theory of Planned Behavior (TPB), and Technology Acceptance Model (TAM).
Behavioral intention (BI) was indicated to be the best predictor of a person’s actual
behavior and BI is a function of three variables: the person’s attitude toward performing
the behavior, a person’s subjective norm about the behavior, and perceived behavioral
control (Ajzen, Mykytyn, Mykytyn, & Harrison, 2005; So & Bolloju, 2005). TPB has
been used to predict behavior and intention in various fields (Ajzen, 2001; Armitage &
Conner, 2000; Ingram, Cope, Harju, & Wuensch, 2000; Sutton, 1998). The review
uncovered that TPB has shown to be a well-established and well-supported theory in the
IS arena (Chau & Hu, 2001; Davis; Harrison, Mykytyn, & Rienmenschnieder, 1997;
Hunsinger & Smith, 2005; Mykytyn, Mykytyn, & Harrison; Rienmenschnieder, Harrison,
& Mykytyn, 2003; So & Bolloju). What is presently unknown in SSP certification arena
is the key constructs contributing to intention of professional to acquire SSP certification.
Certification is believed to be a major contributor to successful implementation of
SSP by defining the responsibilities of individuals who take part in the implementation
(Breyfogle et al., 2001; Gitlow et al., 2006; Pande et al., 2000; Snee and Hoerl, 2003).
Therefore, a review of certification issues and challenges was conducted to gather what is
known and unknown in that area. Due to permeation of certifications in IS field, it is also
important to investigate the certification issues and challenges in IS field cited in
literature (e.g., DeBaugh, 2003; Denning & Dunham, 2001; Ewing & Heinrich, 2003;
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Foster & Fritz, 2006; Hunsinger & Smith, 2005; Mathieson, 2006; Patton, 2001; Ray &
McCoy, 2000; Slater, 2000). The review revealed three main findings on certification
from the employees’ point of view. The first finding is that acquiring certification is
vastly different than earning a degree, but certification raises public confidence and gives
assurances that the certified individuals understand their responsibilities (Denning &
Dunham; Foster & Fritz). Secondly, employees seek certification due to the beliefs that it
results in increased income, chances for promotion, employability, credibility, and selfconfidence (Ewing & Heinrich; Patton). Finally, individuals who acquire one certification
are more likely to seek and earn additional certifications (Ewing & Heinrich). On the
other hand, organizations use certification to document workers’ competency and verify
employee’s skills, gain credibility in the marketplace, reduce revenue losses due to poor
worker performance, as well as improve quality of work (Ewing & Heinrich; Foster &
Fritz; Hunsinger & Smith). What is presently unknown is the role of responsibility factors
on intention of professional acquiring certification.

Contribution of this Study
The contribution of this study is that it added to the body of knowledge on
successful implementation of SSP in non-manufacturing environments. The review of
research literature conducted in the present study revealed that an effective certification
program is a major reason for successful implementation of SSP (Antony 2006; Brue &
Howes, 2006; Eckes, 2001; Gitlow, et al., 2006; Kwak & Anbari, 2006; Snee & Hoerl,
2003). However, little is known about factors that influence GB candidates’ intention to
acquire SSP certifications. Therefore, the present study investigated the key constructs
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contributing to responsibility factors and intention of candidates to acquire such
certification. The literature review provided an initial list of five major responsibility
factors (leadership, technical expertise, project selection and management, analysis,
certification) for GB candidates. The contribution of these responsibility factors on
intention of candidates to acquire SSP certification is examined and presented in this
study.
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Chapter 3
Methodology

This study investigated the GB candidates’ perceived responsibility factors of
reducing inefficiencies in IS processes and their role on intention of GB candidates to
acquire SSP certification. A combination of qualitative and quantitative approaches based
on Straub’s (1989) multi-phased methodology was used in the present study. Webenabled survey instrument was used to collect the data. The survey instrument was
administered to a large group of professionals working in the IS department of a Fortune
500 company.
The survey instrument was developed using Straub’s (1989) multi-phased
method, which has been suggested and used for valid and sound results in developing
and utilizing survey instruments for IS research. Levy (2006) has applied Straub’s
multi-phased method for assessing the value of e-learning systems. According to Levy,
the first phase of Straub’s approach includes “a technique of exploring the phenomena
and developing a theoretical framework grounded in previous theories” (p. 131). The
second phase should consist of quantitative empirical techniques to explore the
proposed theory followed by the third phase, which includes conceptual refinements
based on the results of previous phases (Levy, p. 131). Thus, the present study used an
open-ended questionnaire to gather a list of GB responsibilities in IS environments and
compare it to the list generated from literature. Subsequently, this study used a
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quantitative survey instrument based on the results of the qualitative phase to uncover
the GB candidates’ perceived responsibilities factors in IS environments through use of
Ground Theory (Strauss & Corbin, 1990). Grounded Theory provides a way to create
theory from data methodically without the preconceived notion of a model’s construct
(Strauss & Corbin). Moreover, the present study assessed the intention of GB
candidates to acquire SSP certification. The survey instrument was a Web-based format
instrument that was developed using the finding of the open-ended questionnaire.
The survey instrument used in the quantitative phase was in Web-based format.
Fowler (1993) suggested that the use of computer-assisted data collection would
eliminate the human data entry and, in turn, it can greatly improve the reliability of the
data (p. 63). According to Umbach (2004), research studies use Web-based survey
instruments to collect data as quick and inexpensive ways to gather data. Web-based
surveys have been gaining popularity due to their favorable cost and higher item
completion rate compared to mail surveys (Dillman, 2007; Klassen & Jacobs, 2001). In
addition to lowering costs, the Web-based surveys greatly reduce turnaround time as well
as time for sending reminders and downloading (Zhang, 1999). Zhang further argued that
design flexibility is an added advantage when conducting Web-based surveys. It is
important to note that recent proliferation of Web-based surveys can also pose some
challenges that should be considered and overcome. Evans and Mathur (2005) cited
number of potential strengths of Web-based surveys, but they also identified several
weaknesses that can result in lower response rate. Among these weaknesses, they pointed
to perception of the request to participate as being “spam”, privacy/security issues, and
perception that is impersonal (p. 201).
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Phase I - Exploratory Qualitative Research
The first phase of this study included qualitative research to gather GB
responsibilities in reducing process inefficiencies in an IS environment in response to the
first research question (RQ1). An initial list of reported GB responsibilities was
developed from a literature review. The initial list from literature includes 26
responsibilities noted under five major responsibility factors: Leadership, Technical
expertise, Project selection and management, Analysis, and Certification. However, it
was anticipated that the initial list would be augmented due to newness of SSP
implementation in service organizations and, in particular, in the IS field. Consequently,
an open-ended qualitative questionnaire was deemed necessary to help gather a
comprehensive list of GB responsibilities in reducing process inefficiencies in an IS
environment. The results of the qualitative questionnaire were then used to examine the
preliminary list of GB responsibilities obtained from a literature review. The results of
qualitative phase were used to confirm the factor on the list and add new factors related to
the IS field along with their associated responsibilities, if any, to the list.
This study followed Keeney’s (1999) methodology to develop the qualitative
questionnaire that was used to gather GB responsibilities in reducing process
inefficiencies in an IS environment. Researchers such as Levy and Murphy (2002) as well
as Torkzadeh and Dhillon (2002) have, respectively, investigated e-learning system
characteristics and factors influencing Internet commerce success, using Keeney’s
methodology. According to Levy (2006), Keeney’s methodology enables the survey
responders to think generally about what they find valuable and then later it would guide
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them to think in a more detailed manner. Consequently, the qualitative questionnaire of
the present study was divided into two main sections. The first section of the qualitative
questionnaire instructed SSP project leaders to think about what they believe are the five
most important responsibilities of leading an SSP project for reducing IS processes
inefficiencies. According to Levy, the first section of a qualitative questionnaire should
be completely open in order to capture such characteristic responses (p. 133).
Subsequently, the second section of the qualitative questionnaire instructed the survey
responders to focus on specific responsibilities associated with leadership, technical,
project selection and management, analysis, as well as certification aspects of leading
SSP projects in an IS environment.
The qualitative questionnaire was submitted to two focus groups to gather a
comprehensive list of GB responsibilities in reducing process inefficiencies in an IS
environment. The first group was made up of 10 SSP certified professionals while the
second group included 10 GB candidates. The members of both focus groups were
professionals working in the IS department of a Fortune 500 company based in
Philadelphia, Pennsylvania. The open-ended questionnaire is presented in Appendix A.

Phase II - Quantitative Research
The purpose of this phase was to develop a Web-based survey instrument to
uncover the responsibility factors of a large group of GB candidates in an IS organization
as well as their contribution to GB candidates’ intention to acquire SSP certification. The
data collected from the survey instrument was used to uncover the perceived
responsibility factors for GB candidates in an IS environment. Additionally the data
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collected was used to develop a predictive model to determine how the perceived
responsibility factors contribute to the intention of GB candidates to acquire SSP
certification. The development of GB responsibility factors addressed the second research
question (RQ2). The third research question (RQ3) was to investigate the contributions of
the perceived responsibility factors related to the intention of GB candidates to acquire
SSP certification. Hence, the data collected from the Web-based survey instrument of
Phase II was also be used to develop such a model.
The Web-based quantitative survey instrument included measures of
responsibility factors of GB candidates in an IS environment as well as measures of GB
candidates’ intention to acquire SSP certification. The survey instrument asked
respondents to rate each responsibility factors item on a Likert-type six-point scale
ranging from 1=not important to 6=extremely important. Similarly, respondents were
asked to rate intention items on a Likert-type six-point scale ranging from 1=not likely to
6=extremely likely. The quantitative survey instrument is presented in Appendix B.
The responsibility factors in the qualitative questionnaire were initially generated
from the literature review and included factors such as leadership, technical expertise,
project selection and management, analysis, as well as certification. The survey
instrument also included the measures of the behavioral intention of GB candidates to
acquire SSP certification. Ajzen and Fishbein (1980) have defined behavioral intention as
the likelihood that a person will engage in a given behavior. The survey instrument used
Ajzen and Fishbein’s definition of the behavioral intention and included behavioral
intention measures based on prior studies investigating behavioral intention in the IS
arena (e.g., Hunsinger & Smith, 2005; Mykytyn, Mykytyn, & Harrison, 2005; So &
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Bolloju, 2005; Taylor & Todd, 1995; Venkatesh, Morris, Davis, & Davis, 2003). The
behavioral intention measures in the survey instrument included: plan to acquire SSP GB
certification, intention to acquire SSP GB certification, and expectation to acquire SSP
GB certification. Table 7 provides the constructs and the measures of the preliminary
survey instrument for responsibility factors and intention.
Table 7. Constructs and Measures Used in Preliminary Quantitative Survey Instrument
Responsibility
Factors

Item No.

Item Description

Leadership

RFL-1
RFL-2
RFL-3
RFL-4
RFL-5
RFL-6
RFL-7

GB should lead improvement project teams
GB should provide project management
GB should be dependable
GB should be guide a team through project
GB should deliver what promised
GB should have facilitation skills.
GB should lead only important projects

Technical
expertise

RFT-1
RFT-2
RFT-3
RFT-4
RFT-5
RFT-6
RFT-7
RFT-8
RFT-9

There should be common SSP framework for all
GB should be proficient in SSP tools
GB should be willing to be the technical lead in projects
GB should be willing to train other on SSP tools
GB should be willing to coach others on using SSP tools
GB should be proficient in statistical analysis
GB should be proficient in simulation
GB should be proficient in project mapping & planning
GB should be proficient in reporting & presentation

Project
selection &
management

RFP-1
RFP-2
RFP-3
RFP-4
RFP-5
RFP-6
RFP-7
RFP-8
RFP-9

GB should scope the project appropriately
GB should refine project charter
GB should review charter with project champion
GB should select project team
GB should empower the members of project team
GB should be empowered by management
GB should track project constraints
GB should communicate with MBB, MB, process owner
GB should schedule and coordinate meetings

62
Table 7. Constructs and Measures Used in Preliminary Quantitative Survey Instrument
(continued)
Responsibility
Factors
Certification

Item No.

RFC-1
RFC-2
RFC-3
RFC-4
RFC-5
RFC-6
RFC-7
RFC-8

Intention

Item No.

Behavioral
Intention

BI-1
BI-2
BI-3

Item Description

Project team should be lead by SSP certified individuals
Management should require all leads to be certified
Management should provide support so all candidates
become certified
Attending all trainings should be mandatory for
certification
Passing examination should be mandatory for
certification
Completing a project should be mandatory for
certification
GB should participate in training candidates
GB should coach and train candidates
Item Description
Plan to acquire SSP GB certification
Intend to acquire SSP GB certification
Expect to acquire SSP GB certification

As previously noted, a preliminary list of GB responsibilities was generated from
the literature. As anticipated, the results of Phase I refined the list for IS environment.
Subsequently, using Grounded Theory (Strauss & Corbin, 1990), the refined list of GB
responsibilities in IS (from Phase I and literature review) was used in development of the
preliminary survey instrument in Phase II. Glaser (1992) has described Grounded Theory
as a general methodology of analysis linked to data collection. This methodology uses a
systematically applied set of methods to generate an inductive theory about a substantive
area. Grounded Theory has been employed in IS research studies such as adoption of
computer-aided software engineering tools (Orlikowski, 1993) and electronic data
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interchange use (Crook & Kumar, 1998). According to Strauss and Corbin, three major
activities must be undertaken in implementation of Grounded Theory. These activities
are: (1) Identifying phenomena and categories, (2) Relating categories by identifying the
interrelationships, and (3) Integration to help refine the findings.
The final survey instrument was submitted to a large group of GB candidates
working in the IS department of a Fortune 500 company based in Philadelphia. The
targeted sample (i.e. main group) included 382 GB candidates and it was expected to
receive about 120-130 responses from the targeted sample. The final survey instrument
was developed using the data collected from the qualitative phase (Phase I) and the prior
literature by following the Grounded Theory.

Validity and Reliability
To demonstrate the validity of the survey instrument, three different categories of
validity - internal validity, external validity, and instrument validation - were examined.
The issue of internal validity deals with observed effects caused by or correlated with a
set of non-hypothesized and/or unmeasured variables. It has been suggested that internal
validity in IS research can be maximized by an investigation of all the appropriate
constructs and variables related to the studied phenomenon (Straub, 1989). Therefore, the
present study utilized the qualitative phase in order to complete the list of GB
responsibilities in SSP projects from a small group of already SSP certified professionals.
The issue of external validity deals with how to generalize the results of a study.
Cook and Campbell (1979) suggested two approaches to attempt the generalization of the
results: “(1) generalized to particular targets of persons, settings, and time and (2)
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generalizing across types of person, settings, and time” (p. 71). The aim of this study was
to develop a predictive model on the contribution of GB candidates’ perceived
responsibility factors of reducing process inefficiencies to their intention to acquire SSP
certification in an IS environment. The results of this study may be generalized from
professionals who already have undertaken GB training but are not certified (GB
candidates) to those who would be attending training in the near future. The results may
also be generalized to non-IS service organizations implementing SSP. However, it
should be noted that since the data was collected from one single organization, then the
generalization of this study might be limited.
Content validity and construct validity are two measures making up the
instrument validations. Content validity deals with the issue of making sure that
instrument measures are drawn from all possible measures of the properties under
investigation (Straub, 1989). Therefore, the present study developed a survey instrument
that used representative survey items drawn from a wide pool of validated sources such
as:
1. Ajzen (2001)
2. Antony and Banuelas (2002)
3. Hahn, Hill, Hoerl and Zinkgraf (1999)
4. Hunsinger and Smith (2005)
5. Kwak and Anbari (2006)
6. Linderman, Schroeder, Zaheer, and Choo (2003)
7. Liu, Marchewka, Lu, and Yu (2004)
8. Mykytyn, Mykytyn, and Harrison (2005)
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9. Rao and Rao (2007)
10. Snee (2005)
11. So and Balloju (2005)
12. Taylor and Todd (1995)
13. Venkatesh, Morris, Davis, and Davis (2003)
Additionally, attempts were made to enhance the content validity of the survey
instrument by seeking and implementing reviews and feedback from content experts.
Construct validity deals with the issue of trueness of constructs describing the
event (Straub, 1989). According to Straub, high validity is attained when there is high
correlation between measures that represent the same construct with low correlation
between measures that represent different constructs. To gain high construct validity, the
present study used two methods suggested by Kerlinger and Lee (2000) and applied by
Levy (2006). The first method was examination of correlations using both linear
measures correlation as well as non-linear measures correlations. The second method
used factor analysis to assess GB candidates’ responsibility factors for indication of high
construct validity.
The instrument reliability refers to the extent to which its measurement error is
minimized (Levy, 2006, p. 144). Straub (1989) also suggested that instrumentation
reliability provides an evaluation of measurement accuracy. In the present study, the
reliability of the instruments was measured by Cronbach’s α (Straub). According to
Straub, a value of over 0.70 for Cronbach’s α generally points to the reliability of the
measure for each construct. Thus, this study assessed the Cronbach’s α for each of the
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GB responsibility factors and for the intention of GB candidates to acquire SSP
certification separately.
Another instrument reliability issue addressed was the issue associated with selfadministrated surveys as suggested by Fowler (1993). According to Fowler, careful
design with clear and precise instructions, text of questions or items, and the
measurement scales are requirements for self-administrated surveys. In the present study,
a focus group made up of MBBs, BBs, and GBs reviewed the instruction and text of
items of the survey instrument for clarity. It was expected that this group possesses good
reading skills thus satisfying another requirement for reliability as suggested by Fowler.

Pre-Analysis in Data Screening
Prior to data analysis, attempts were made to identify irregularities in the study
data using pre-analysis data screening. Levy (2006) stated, “pre-analysis data screening
deals with the process of detecting irregularities or problems with the collected data” (p.
150). This process is essential prior to major data analysis to ensure the results and
conclusions will be valid (Mertler & Vannatta, 2001). Levy provided four major reasons
and techniques for conducting the data screening. The first reason deals with accuracy of
data to ensure data collection is free of errors such as mistakes in data entry and
inaccurate data collection. Levy suggested that Web-based surveys and scripts to submit
the survey responses need to be tested by several technicians to assure it is error free.
Furthermore, Levy advocated that the data collected be subjected to frequency
distribution, descriptive statistics, and outlier examination to detect irregularities in the
data as suggested by Mertler and Vannatta.
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The second reason deals with the issue of response-set. Response-set refers to
cases where respondent submitted the same score for all or most items (Levy, p. 151).
Therefore, the collected data should be subjected to a response-set test. The possible
response-set cases will be further investigated and if confirmed will be considered to be
eliminated prior to final analysis.
The third reason deals with missing data, which may occur when respondents
fail to answer an item or when there is a flaw in the data. Levy (2006) suggested that
for data collections that use Web-based systems, the survey should be set to ensure all
items are answered prior to submission of the survey (p. 151). It is particularly
important that surveys are reviewed to ensure all questions are required for submission
(Levy).
Finally, the fourth reason deals with extreme cases (i.e., outliers), which can
cause data to be skewed resulting in difficulty to draw conclusions. Levy (2006) argued
that extreme cases or outlier analysis is required as it will be inadequate to draw
conclusions from data that is skewed by a number of extreme cases (p. 152). Levy
suggested the method of Mahalanobis distance in order to determine outlier cases that
should be included in or eliminated from further analyses.

Data Analysis
Phase I of this study included the development of a qualitative questionnaire to
gather GB responsibilities in reducing process inefficiencies in an IS environment to
address RQ1. The finding of this phase were added to the findings previously reported in
literature. Phase II of this study addressed RQ2 and included the development of a survey
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instrument based on responsibilities found in the literature as well as those found in Phase
I. Data collected from Phase I qualitative questionnaires was analyzed following
Keeney’s (1999) methodology for grouping and categorization. The section on
Qualitative Data analysis below provides additional discussions about the specific
methodology used in Phase I. The collected data in Phase II was subjected to pre-analysis
data screening prior data analysis to detect and eliminate any irregularities in the data.
Data collected from Phase II quantitative survey instrument was analyzed via exploratory
factor analysis using principal component analysis (PCA) to identify distinct factors
resulting from the data. Moreover, a predictive model was developed using Ordinal
Logistic Regression (OLR) to investigate the contribution of the perceived GB
responsibility factors to the intention of GB candidates to acquire SSP certification. The
section, Quantitative Data Analysis, below provides additional discussions about the
specific methodologies to be used in Phase II.
Qualitative Data Analysis
The purpose of the qualitative research in Phase I was to augment the list of GB
responsibilities found in literature through using a qualitative questionnaire. The
qualitative questionnaire is presented in Appendix A. Following Keeney’s (1999)
methodology, the questionnaire was divided into two main sections. The first section
provided the responders to the questionnaire with an opportunity to think and state what
they identify as GBs’ five most important responsibilities in leading an SSP project to
reduce IS processes inefficiencies. Subsequently, responders were presented with the
second section of the questionnaire and were instructed to focus on more specific
responsibilities associated with factors found in the prior literature, such as leadership,
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technical expertise, project selection and management, analysis, as well as certification.
Levy (2006) suggested that such open-ended questions in the second section should allow
for capturing responses along the specified factors to obtain more structured results
focused on those factors (p. 134).
Data collected from qualitative questionnaire was analyzed following Keeney’s
(1999) methodology. Responses were grouped based on similarities. According to Levy
(2006), responses are most likely to differ in terminology and similar terminology should
be converted and matched with similar responsibilities. Following Levy, once the
common terms were converted, the responses were assigned to one of the responsibilities
that matched most closely. It was anticipated that if the response cannot be matched to
any of the responsibilities found in literature, then a new responsibility were to be added
to the list for further analysis and validation. Thus, the qualitative data analysis was
aimed at addressing the first research question of the proposed study (RQ1): What are the
GB responsibilities in reducing SSP process inefficiencies in an IS environment?
Quantitative Data Analysis
The purpose of Phase II was to develop a quantitative survey instrument using the
results of literature review as well as the results of the previous qualitative phase.
According to Levy (2006), developing the survey instrument based on the framework
proposed in the literature and qualitative works in Phase I will provide the robustness for
the foundation of the proposed study (p. 136). The Web-based survey instrument was
used to investigate the perceived responsibility factors of a large group of GB candidates
in an IS organization as well as their intention to acquire SSP certification. The
quantitative survey instrument is presented in Appendix B.
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Prior to the quantitative data analyses, pre-analysis data screening was
performed following the four steps discussed previously. Data collected from the Phase
II quantitative survey instrument was analyzed using PCA. There were two major
reasons for using the exploratory factor analysis. The first reason was to eliminate
individual responsibilities that are not significant or not valid in the analysis of
perceived responsibility factors of GB candidates in reducing inefficiencies of IS
processes. The second reason for using exploratory analysis was to help explore the
main principal components resulting from the data and to suggest new responsibility
factors based on such components for future studies.
An attempt was made to improve the survey instrument by examining each
responsibility and intention items in order to consider it for elimination from or
inclusion in the final proposed survey instrument. Levy (2006) proposed such
improvement based on two criteria (p. 157). The first criterion includes an analysis of
the PCA factor loading each item has when it loads into its principal component and
how it is compared with the rest of the components. The second criterion includes the
Cronbach’s α of the principal factor if that given item is not included in the principal
factor. Thus, the PCA analysis was aimed at addressing the second research question of
the proposed study (RQ2): What are the GB candidates’ perceived responsibility
factors in reducing SSP process inefficiencies in an IS environment?
The third research question (RQ3) was set for predicting the contributions of
each of the perceived responsibility factors on intention of GB candidates to acquire
SSP certification. The ordinal logistic regression (OLR) model was used to address
RQ3. In this model, GB candidates’ perceived responsibility factors served as the
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independent variables and the intention to acquire GB SSP certification served as the
dependent variable. The OLR model is suited to ordinal data (Hosmer & Lemeshow,
1989) and consequently it was used in the proposed study since the variables were
ordinal. The goal of the OLR model is to find an optimal logarithmic function of
independent variables for predicting the probability of the dependent variable (Hosmer
& Lemeshow), which in the proposed study was the intention of GB candidates to
acquire SSP certification. Thus, the OLR predictive model was used to address the third
research question of the proposed study (RQ3): What is the contribution of each of the
GB candidates’ perceived responsibility factors in predicting their intention to acquire
GB certification?

Resources
The data was collected from the IS department of Glaxo SmithKline, a Fortune
500 company based in Philadelphia, Pennsylvania. Permission had been sought and
received from the vice president of Human Resources to collect data from MBBs, BBs,
GBs, and GB candidates. Survey software was required to design, create and deploy
Web-enabled surveys. Additional software was also required to collect and analyze data.
this study used MiniTab® and Statistical Package for the Social Sciences® (SPSS, 2008)
to conduct the analysis of the data.

Summary
This chapter provided a discussion of the methodology and the research design to
investigate the three specific research questions of the present study. The three research
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questions were stated in Chapter 1 and they are:
1. What are the GB responsibilities in reducing SSP process inefficiencies in an IS
environment?
2. What are the GB candidates’ perceived responsibility factors of reducing SSP
process inefficiencies in an IS environment?
3. What is the contribution of each of the GB candidates’ perceived responsibility
factors in predicting their intention to acquire GB certification?
This chapter presented that the present study intends to use a combination of
qualitative and quantitative approaches. Additionally, the present study used a survey
instrument to collect data. Issues related to the development and utilization of survey
instrument for valid and sound results were also presented in this chapter. These issues
included instrument development, reliability and validity, population and sample, preanalysis data screening and data analysis.
It was discussed in this chapter that the present study was conducted in two
phases. Phase I included qualitative research to gather GB responsibility in reducing
process inefficiencies in an IS environment in response to the first research question.
Also, presented in this chapter was an initial list of reported GB responsibilities
developed from a literature review and noted under five major responsibility factors:
Leadership, Technical expertise, Project selection and management, Analysis, as well as
Certification. It was discussed that Phase I was used to examine and modify the
preliminary list of GB responsibilities obtained from a literature review.
This chapter also provided a discussion on Phase II, which was a quantitative
research to develop a Web-based survey instrument to uncover the responsibility factors
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of a large group of GB candidates in an IS organization as well as their contribution to
GB candidates’ intention to acquire SSP certification. It was additionally discussed that
the data collected was used to develop a predictive model to determine how the perceived
responsibility factors contribute to the intention of GB candidates to acquire SSP
certification addressing second and third research questions. This chapter also provided
the constructs and the measures of the survey instrument for responsibility factors and
intention in a tabular form.
Issues related to validity and reliability of the survey instrument such as internal
validity, external validity, as well as instrument validation were presented and discussed
in this chapter. This chapter presented steps and procedure drawn from literature (e.g.,
Cook & Campbell, 1979; Fowler, 1993; Kerlinger & Lee, 2000; Levy, 2006; Straub,
1989) that were needed to ensure validity for each category.
The next sections presented in this chapter were pre-analysis data screening and
data analysis. It was discussed that pre-analysis data screening was performed to identify
irregularities in the study data due to errors such as mistakes in data entry and inaccurate
data collection as well as issues related to response-set, missing data, and outliers. It was
discussed that data analysis, including both qualitative and quantitative, was needed for
grouping and categorization of the data collected. Lastly, the resources needed to conduct
the present study were presented in this chapter.
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Chapter 4
Results

Overview
A combination of qualitative and quantitative approaches was used in this study
and the results are presented in this chapter. This study was conducted in two phases and
the results of Phase I are presented first. The first section includes the procedure to
conduct the qualitative questionnaire and the data analysis of Phase I. Next, the results of
Phase II are presented, which includes the procedure for conducting the quantitative
survey and the results from the validity and reliability examination, the pre-analysis data
screening, the principal component analysis, as well as the Ordinal Logistic Regression
(OLR). Finally, a summary of the results of this study is presented at the conclusion of
this chapter.

Phase I - Data Collection and Analysis
The first phase of this study was conducted to gather GB responsibilities in
reducing inefficiencies in IS processes. An initial list of these responsibilities was
developed from a literature review. Subsequently, an open-ended qualitative
questionnaire was used to augment the preliminary list from literature. The procedure to
conduct the qualitative questionnaire and the data analysis of Phase I are presented next.
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Phase I - Survey Procedure
The instrument for Phase I, presented in Appendix A, was designed in Web-based
format to reduce errors in data entry and shorten the turnaround time. The questionnaire
was submitted to two focus groups to gather a comprehensive list of GB responsibilities
in reducing inefficiencies in IS processes. The first group was made up of 10 SSP
certified professionals while the second group included 10 GB candidates. The
solicitation for the qualitative questionnaire was distributed by email with a link to the
questionnaire. The initial email request and the subsequent reminder email were sent to
the focus groups in March 2009 and 16 responses were collected, resulting in a response
rate of 80%.
Phase I - Data Analysis
The purpose of the qualitative research in Phase I was to augment an initial list of
GB responsibilities found in literature through the use of a qualitative questionnaire. Data
collected from qualitative questionnaire was analyzed following Keeney’s (1999)
methodology. The initial list included five major responsibility factors (RFs): leadership,
technical, project selection and management, analysis, as well as certification. The
analysis of data collected confirmed the major RFs on the initial list and did not result in
the modification of those factors on the list. However, the data analysis resulted in
addition of seven more specific responsibilities to the original 38 responsibilities on the
initial list. More specifically, four responsibilities were added to analysis and one
responsibility was added to each of leadership, technical, as well as certification RFs. No
additional responsibility was added to project selection and management.
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Phase II - Data Collection and Analysis
The quantitative survey instrument for Phase II was developed to uncover the
perceived responsibility factors for GB candidates in an IS environment. Additionally,
the data collected was used to develop a predictive model to determine how the perceived
responsibility factors contribute to the intention of GB candidates to acquire SSP
certification. The procedure to conduct the quantitative survey and the data analysis of
Phase II is presented next.
Phase II - Survey Procedure
A Web-based survey instrument was developed for Phase II and it is presented in
Appendix B. The survey instrument was first submitted to a focus group made up of 15
professionals with MBB, BB, and GB certifications to review the instruction and the text
of each item in the survey instrument for clarity. Twelve professionals responded with
feedbacks, which resulted in several word changes in the final instrument.
The final quantitative survey instrument was then submitted to a large group of
GB candidates working in the IS department of a Fortune 500 company based in
Philadelphia. The group included 382 GB candidates. The solicitation for the final survey
instrument was originally sent on March, 2009 with a link to the instrument.
Subsequently, two additional emails were sent as reminders before closing the data
gathering phase. A total of 174 responses were received resulting in 46% response rate.
Pre-Analysis Data Screening
Pre-analysis data screening was conducted on the data prior to the final data
analysis. There were four major reasons for conducting the pre-analysis screening. The
first major reason was to ensure the data collected is accurate and free of errors. The
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second major reason dealt with the issue of response-set. The third major reason dealt
with the issue of missing data and the fourth one dealt with issue of outliers.
The software used in collecting the data limits the response to each item to a
number of acceptable answers for each item. Therefore, the accuracy of responses was
not an issue in the present study. Additionally, an inspection was conducted to discover if
any participant had answered in any set pattern such as answering the same way to all
questions. The visual inspection of responses did not indicate any problem with responseset issue and did not reveal any unusual pattern. Therefore, no response was eliminated
prior to analysis due to either accuracy or response-set.
Pre-analysis screening for missing data indicated that there were 29 responses that
had missing data. Therefore, those responses were eliminated from the final data analysis.
The pre-analysis screening for outliers was conducted using the Mahalanobis Distance
analysis. Through examination of the stem-and-leaf graph as well as the critical value of
(χ2) /df, CaseID 7, 39, and 126 were eliminated prior to final analysis because of their
multivariate outlier characteristics.
In summary, the pre-analysis data screening resulted in removal of 29 responses.
None of the responses were removed due to accuracy or response-set issues. However,
three responses were removed as outliers and 26 other responses were eliminated due to
missing data. Overall, 142 responses were available for further analyses.
Demographic Analysis
Demographic analysis was performed to determine the representativeness of the
sample. According to Sekaran (2003), the sample must be representative of the
population in order for it to provide useful and accurate answers to the research
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questions. Hence, demographic data was requested from the survey participants and 134
out 142 responders responded with their demographic data. It should be noted that the
demographic data section of survey instrument had to be set as voluntary since the
organization where the data was collected from has an opt-out policy on providing
demographic data. Gender distribution of the population indicated that the sample is
made up of about 57% males, 77 out of 134, and about 43% females, 57 out of 134.
Additionally, the sample consisted of approximately 7% in the 20-29 age group, 27% in
the 30-39 age group, 45% in the 40-49 age group, 18% in the 50-59 age group, and 3%
over 60 years old. Moreover, the sample was examined for the organization level of the
responders. In the organization where data is collected from, the organization level of
each individual distinguishes that individual’s roles and responsibility as well as the
hierarchical position of that individual within the organization. In the present study, the
organization level of responders ranged from A-band being the highest to D-band being
the lowest. The survey instrument was submitted to professionals at four different
organizational levels. The sample consisted of 1% population in the A-band, 3% in the Bband, 54% in the C-band, and 42% in the D-band. The distribution of the data collected
appears to be representative of the population of IS professionals. The demographic data
of the participants of the study is presented in Table 8.
Table 8. Descriptive Statistic and Demographic of GB Candidates (n=134)
Item

Frequency

Percentage

Gender
Male
Female

77
57

57.46%
42.54%

Number of years with the organization
6 to 10
11 to 15

46
26

34.33%
19.4%
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Table 8. Descriptive Statistic and Demographic of GB Candidates (n=134) (continued)
Item

Frequency

Percentage

Number of years with the organization
More than 15
20 – 29
30 – 39
40 – 49
50 – 59
60 and over
Level within organization
A – band
B – band
C – band
D – band

40

29.85%

Age
9
36
61
24
4

6.72%
26.87%
45.52%
17.91%
2.99%

1
4
73
56

0.75%
2.99%
54.48%
41.79%

Validity and Reliability Analyses
Exploratory factor analysis is defined as ‘‘a process by which the number of
variables is reduced by determining which variables ‘cluster’ together, and factors are the
groupings of variables that are measuring some common entity or construct” (Mertler &
Vannatta, 2001, p. 249). Mertler and Vannatta argued that new factors are generally
discovered from the data in the process of exploratory factor analysis. Many factor
analysis extraction techniques (e.g., maximum likelihood, un-weighted least squares,
generalized least squares, etc.) are primarily used in investigating the covariance. On the
other hand, principal component analysis (PCA) is commonly used as a factor extraction
technique in empirical studies (Mertler & Vannatta) and this technique generally yields
superior analysis when attempting to investigate the variance (Tabachnick & Fidell,
1996). Hence, PCA was used in this study to reduce threats to construct validity as well
as to discover the responsibility factors (RFs) of GB candidate certification activities.
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Similar to procedure presented by Levy (2008), the present study used two
distinct techniques to determine the reliability of the factors: exploratory PCA analysis
and Cronbach’s α reliability test. Based on procedure presented in Mertler and Vannatta
(2001), an initial PCA analysis resulted in five reliable factors with cumulative variance
of nearly 70%. The initial exploratory PCA analysis was used to select number of valid
factors based on the scree plot curving point and the recommended eigenvalues level
greater than one. Figure 1 presents the scree plot of the exploratory analysis.

Figure 1. Scree plot of exploratory PCA analysis.

The final PCA analysis produced similar results to the initial PCA analysis with
five reliable factors (ANA, PSM, CET, LDS, and TEX) and cumulative variance of
nearly 68%. PCA results for RFs are presented in Table 9.
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Table 9. Varimax PCA Rotated Component Matrix (N=142)
Component

Analysis
Project Selection &
Management
Certification
Leadership

RFA3
RFA6
RFA4
RFA2
RFA1
RFA7
RFA5
RFA8
RFA9
RFL8
RFP4
RFP2
RFP3
RFP1
RFP6
RFP5
RFP7
RFP9
RFT10
RFC7
RFC8
RFC9
RFC2
RFC6
RFC3
RFC4
RFC5
RFL2
RFT8
RFL1
RFL6
RFL4
RFT4
RFT5
RFT7
RFT6
RFT2
RFT4

Factor

Technical
Expertise

Item #

1

2

3

4

5

.794
.727
.725
.713
.650
.638
.634
.616
.580
.544
-.032
.128
.137
.281
.258
.224
.184
-.012
.125
-.089
.115
.156
.067
.228
.184
.306
.265
-.075
-.065
.214
.101
.161
.124
.143
.288
.352
.336
.124

.075
.247
-.045
.226
.240
.088
-.208
.209
.191
.210
.718
.702
.689
.679
.652
.646
.628
.617
.494
.129
.315
.010
-.010
.212
.219
.183
.057
.247
.331
.099
.283
.381
.177
.257
.128
.022
.205
.177

.092
.229
.108
.096
.325
.161
.148
.170
.196
-.143
.148
.139
.057
.253
.262
.180
.121
.056
.147
.734
.692
.675
.662
.652
.589
.566
.431
.150
.037
.222
.109
.068
.225
.245
.006
.126
.043
.225

-.090
.042
.025
-.149
-.048
.108
.219
.194
.144
.240
.207
.035
.121
.167
.311
.277
.225
.116
.366
-.018
-.148
.280
.154
.089
.212
.096
.098
.762
.639
.591
.549
.511
.004
-.088
.301
.338
.098
.004

.120
.051
.121
.198
.183
.158
.223
.273
.044
-.011
.119
.298
.162
-.055
-.128
-.071
.182
.274
.292
.176
.154
.127
.204
.058
.004
-.093
.051
-.011
.227
.094
.054
.096
.723
.705
.672
.629
.516
.723
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Cronbach’s α reliability test was the second technique that was used to examine
the survey items that reduce the reliability of the resulting factors. The analysis indicated
high reliability for all factors except three items. Cronbach reliability factor of over 0.70
indicates a reliable factor (Kerlinger & Lee, 1994) and the present analysis produced five
reliable factors. The results produced Cronbach’s α of 0.846, 0.889, 0.832, 0.772, and
0.814 for analysis (ANA), project selection and management (PSM), certification (CET),
leadership (LDS), as well as technical expertise (TEX), respectively, indicating all factors
were found to be highly reliable. Reliability analysis results for these scales are presented
in Table 10. Furthermore, additional “Cronbach’s α if deleted” was performed and the
results provided further evidence for the reliability of the aforementioned factors. The list
of the items used and the RFs resulting from the analysis is presented in Table 11.
Table 10. Reliability Results for Major Responsibility Factors for GB Certification
Variable

Cronbach’s α

ANA
PSM
CET
LDS
TEX

.846
.889
.832
.772
.814

Table 11. List of GB Candidates’ RFs with Survey Items
Item #
Analysis (ANA)
RFA3
RFA6
RFA4
RFA2
RFA1
RFA7
RFA5
RFA8
RFA9
RFL8

Item Description
Conducting data analysis throughout the project
Identifying root cause for process variations
Completing failure mode and effects analysis
Ability to create a data collection plan
Having access to Six Sigma Program information and tools
Ability to optimize available data
Performing multi-variance studies
Understand critical to quality measures.
Ability to compare data to show statistical improvement
Courage to reject status quo
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Table 11. List of GB Candidates’ RFs with Survey Items (continued)
Item #

Item Description

Project Selection and Management (PSM)
RFP4
Selecting project team
RFP2
Refining project charter
RFP3
Reviewing charter with project champion
RFP1
Scoping the project appropriately
RFP6
Being empowered by management
RFP5
Empowering the members of project team
RFP7
Tracking project constraints
RFP9
Scheduling and coordinating meetings
Certification (CET)
RFC7
RFC8
RFC9
RFC2
RFC6
RFC3
RFC4
RFC5

Training candidates after certification
Coaching and mentoring candidates after certification
GB certification as part of self development
Management requiring certification for leading project teams
Completing a project as a prerequisite for certification
Management providing support for all to become certified
Attending trainings as a prerequisite for certification
Passing examination as a prerequisite for certification

Leadership (LDS)
RFL2
RFT8
RFL1
RFL6
RFL4

Providing project management
Being proficient in project planning
Leading improvement project teams
Possessing facilitation skills.
Guiding a team through project

Technical Expertise (TEX)
RFT4
Willing to train other on Six Sigma tools
RFT5
Willing to coach others on using Six Sigma tools
RFT7
Being proficient in mapping techniques
RFT6
Being proficient in statistical analysis
RFT2
Being proficient in data cleaning methods & tools
RFT4
Willing to train other on Six Sigma tools
The results from the PCA analysis helped to revise the original set of items in the
constructs slightly and form new grouping of items. Based on the PCA analysis, items
were placed in a group that they contributed significantly to and other items with no
contributions were eliminated. Hence, a modified survey instrument based on the PCA
analysis is proposed for future research. The proposed survey instrument for future
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research is presented in Appendix C. The minimum, maximum, mean, and standard
deviation of the mean variable for the mean score of each of the five factors (ANA, PSM,
CET, LDS, and TEX) along with similar data for each item in the survey instrument are
presented in Table 12.
Table 12. Descriptive Statistics of RFs Mean Scores and Specific Activities (N=142)
Variable

Minimum

Maximum

Mean

StDev

ANA (Mean)
PSM (Mean)
CET (Mean)
LDS (Mean)
TEX (Mean)
INT (Mean)
RFA6
RFA4
RFA2
RFA1
RFA5
RFA8
RFA9
RFL8
RFP4
RFP2
RFP3
RFP1
RFP6
RFP5
RFP7
RFP9
RFT10
RFC7
RFC8
RFC9
RFC2
RFC6
RFC3
RFC4
RFC5
RFL2
RFT8
RFL1

2.4
2.1
2.1
2.2
1.4
1.0
2
2
2
2
1
1
3
1
1
2
1
3
2
2
2
1
1
1
2
1
1
1
1
1
2
2
1
2

6.0
5.8
5.6
6.0
5.8
6.0
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.49
4.57
4.00
4.49
4.10
3.78
4.85
4.13
4.48
4.58
3.73
4.63
4.90
4.72
4.60
4.32
4.51
5.11
5.08
4.85
4.35
3.99
4.35
3.82
4.24
3.96
2.97
4.18
4.11
4.45
4.28
4.45
4.14
4.61

0.62
0.68
0.70
0.69
0.76
1.44
0.82
0.95
0.87
0.93
0.98
0.83
0.81
1.00
0.98
0.90
1.02
0.84
0.89
0.89
0.90
1.06
0.95
0.96
0.97
0.94
1.18
1.09
1.19
1.01
0.95
0.99
1.04
0.87
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Table 12. Descriptive Statistics of RFs Mean Scores and Specific Activities (N=142)
(continued)
Variable

Minimum

Maximum

Mean

StDev

1
2
2
2
1
1
1

6
6
6
6
6
6
6

4.58
4.70
4.11
4.31
3.98
3.95
4.14

1.01
0.91
1.05
0.98
1.03
1.00
0.98

RFL6
RFL4
RFT4
RFT5
RFT7
RFT6
RFT2

Ordinal Logistic Regression
A predictive model using OLR was also developed to test the prediction of the
dependent variable, the GB candidates’ intention to acquire certification (INI), based on a
combination of the five independent variables (ANA, PSM, CET, LDS, and TEX). The
overall model for predicting INI based on the five predictors (ANA, PSM, CET, LDS and
TEX) showed a significant improvement in fit over a null model with no predictors:
-2 Log Likelihood = -223.264, χ2= 831.507, p < 0.0001. The results of the OLR are
presented in Table 13.
Table 13. OLR Model Significance
Model
Significant Variable Only
(Pearson Method)
* p<0.0001

Log
Likehood

χ2

df

Significance

-223.264

831.507

700

0.000*

The results of the OLR analysis indicated that only one of the five individual
predictors (CET) with p < 0.0001 was a significant predictor of INI. Additionally, results
showed CET with a negative parameter estimate indicating that INI decreased as scores
on CET increased. Negative parameter estimates were also shown for ANA, LDS, and
TEX while a positive parameter estimate was shown for PSM. However, none of these
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four independent variables (ANA, PSM, LDS, and TEX) were significant predictors of
INI. The OLR parameter estimates are presented in Table 14.
Table 14. OLR Model Analysis Results
Coefficient

Std. Error
Coefficient

Z

Significance

Odds Ratio

95% Lower

CI Upper

Predictor
Const (1)
Const (2)
Const (3)
Const (4)
Const (5)
ANA
PSM
CET
LDS
TEX
* p<0.0001

4.101
5.039
6.179
7.748
9.048
-.151
0.359
-1.039
-0.405
-0.436

1.428
1.435
1.461
1.510
1.550
0.302
0.298
0.267
0.275
0.257

2.87
3.51
4.23
5.13
5.84
0.50
1.20
3.89
-1.47
-1.70

0.004
0.000*
0.000*
0.000*
0.000*
0.616
0.230
0.000*
0.141
0.090

0.86
1.43
0.35
0.67
0.65

0.48
0.80
0.21
0.39
0.39

1.55
2.57
0.60
1.14
1.07

Log Likelihood = -223.264
Gender differences were also tested, using one-way ANOVA test, on the five
predictors’ means scores and the individual survey items. Results of this analysis
indicated that the mean factor score for two of the predictors (CET, PSM) were found to
be significantly different between males and females. Additionally, the results of the
analysis indicated that 11 out of 36 GB responsibilities were significantly different
between males and females. More specifically, four out of 11 GB responsibilities (RFA5,
RFP6, RFP5, and RFC4) were significant at p level lower than 0.0001, and the other
seven GB responsibilities (RFA1, RFA7, RFP4, RFP9, RFP10, RFC8, and RFC8) where
significant at p value level lower than 0.05. These findings are important as they may
suggest that gender differences might affect predictor value factor of GB responsibilities
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toward certification. The results of gender group comparison for the aforementioned
variables using one-way ANOVA test are presented in Table 15.
Table 15. Gender Comparison for RFs Mean Score and GB Candidates’ Responsibilities
Item or
Factor

Male (n=77)

Female (n=57)

One-way ANOVA

Mean

StDev

Mean

StDev

F

Sig.

ANA (Mean)
PSM (Mean)
CET (Mean)
LDS (Mean)
TEX (Mean)

4.41
4.40
3.90
4.40
4.04

0.65
0.73
0.68
0.69
0.77

4.61
4.76
4.14
4.60
4.21

0.57
0.55
0.68
0.68
0.63

3.31
9.59*
4.09*
2.95
1.81

0.071
0.002
0.045
0.088
0.180

RFA6
RFA4
RFA2
RFA1
RFA7
RFA5
RFA8
RFA9
RFL8

4.82
4.09
4.43
4.44
4.27
3.53
4.56
4.92
4.66

0.87
0.98
0.94
0.93
0.87
1.02
0.91
0.87
1.10

4.90
4.18
4.54
4.77
4.63
4.00
4.75
4.93
4.79

0.77
0.89
0.80
0.91
0.77
0.87
0.69
0.70
0.92

0.28
0.26
0.56
4.25*
6.15*
7.8*
1.85
0.00
0.50

0.598
0.608
0.456
0.041
0.014
0.006
0.176
0.956
0.479

RFP4
RFP2
RFP3
RFP1
RFP6
RFP5
RFP7
RFP9
RFT10

4.43
4.18
4.34
5.00
4.84
4.62
4.21
3.81
4.20

1.08
0.82
1.02
0.84
0.97
0.93
0.95
1.14
1.06

4.77
4.46
4.68
5.25
5.39
5.09
4.49
4.18
4.53

0.82
0.95
1.00
0.83
0.67
0.76
0.83
0.91
0.76

4.02*
3.20
3.83
2.82
13**
9.45*
3.25
4.11*
4.02*

0.047
0.076
0.052
0.096
0.000
0.003
0.074
0.045
0.047

RFC7
RFC8
RFC9
RFC2
RFC6
RFC3
RFC4
RFC5

3.81
4.10
3.90
2.91
4.07
3.90
4.23
4.31

0.96
0.97
0.85
1.17
1.12
1.17
1.05
0.88

3.86
4.44
4.05
3.12
4.33
4.39
4.72
4.23

0.97
0.95
1.06
1.18
1.06
1.15
0.90
1.05

0.10
4*
0.90
1.08
1.98
5.87*
7.88*
0.25

0.747
0.048
0.345
0.300
0.162
0.017
0.006
0.617

RFL2

4.35

0.97

4.60

0.98

2.09

0.151
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Table 15. Gender Comparison for RFs Mean Score and GB Candidates’ Responsibilities
(continued)
Item or
Factor

Male (n=77)

Female (n=57)

One-way ANOVA

Mean

StDev

Mean

StDev

F

Sig.

RFT8
RFL1
RFL6
RFL4

4.04
4.48
4.49
4.62

1.02
0.88
1.03
0.97

4.23
4.74
4.67
4.79

1.05
0.86
0.99
0.82

1.10
2.83
0.95
1.09

0.297
0.095
0.331
0.299

RFT4
RFT5
RFT5
RFT7
RFT6
RFT2
* p<0.05
** p<0.0001

4.04
4.20
4.20
3.96
3.86
4.14

1.06
1.01
1.01
1.01
0.98
1.00

4.23
4.46
4.46
4.05
4.09
4.21

1.02
0.85
0.85
0.95
0.91
0.88

1.08
2.50
2.50
0.28
1.92
0.17

0.300
0.116
0.116
0.595
0.169
0.684

Summary of Results
The results from both qualitative and quantitative phases, conducted to respond to
three research questions of the present study, were presented in this chapter. First, the
chapter presented the results from phase I, which was conducted to gather GB
responsibilities in reducing inefficiencies in IS processes. The data for Phase I was
gathered using a Web-based format qualitative questionnaire. The results of the data
analysis, based on Keeney’s (1999) methodology, confirmed the major responsibility
factors initially found using the literature survey. Also, seven additional specific
responsibilities were added to the original 26 responsibilities based on the data analysis.
A quantitative survey instrument was used to gather data for Phase II to uncover
the perceived responsibility factors for GB candidates in an IS environment and the
results were also presented in this chapter. Phase II was conducted to empirically measure
the contribution of five responsibility factors of ANA, PSM, CET, LDS and TEX to GB
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candidates intention to acquire SSP certification (INI), as measured by the weight of their
contribution to the prediction of INI. Pre-analysis data screening was conducted prior to
data analysis to ensure the accuracy of the collected data. The screening resulted in
elimination of 26 responses due to missing data. Moreover, three additional responses
were eliminated due to outlier issue.
The representativeness of the sample was determined through collection of
demographic data from the survey participants. The distribution of the data collected
appeared to be representative of the population of professionals in an IS environment.
Two distinct techniques of exploratory PCA analysis and Cronbach’s α reliability test
were used to determine the reliability of factors. Both techniques produced five
responsibility factors and the results demonstrated high reliability for all variables.
A predictive model using OLR was also developed to test the prediction of the
dependent variable (INI) based on a combination of the five independent variables (ANA,
PSM, CET, LDS, and TEX). The results of the OLR analysis indicated that only one of
the five individual predictors (CET) was significant (p < .0001). Gender differences were
also tested and the results indicated that the mean factor score for two of the predictors
(CET, PSM) were found to be significantly different between males and females. The
results suggested that gender differences might affect predictor value factor of GB
responsibilities toward certification.
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Chapter 5
Conclusions, Implications, Recommendations, and Summary

Conclusions
This chapter provides the conclusion and summary of this study. It also presents
implications of this study and the recommendations for future research. Conclusions on
findings of this study are presented first. Implications of the present study, contributions
to the body of research, and recommendations for future research are discussed next. The
chapter concludes with a summary.
The main goal of this study was to investigate the GB candidates’ perceived
responsibility factors of reducing inefficiencies in IS processes and their role on GB
candidates’ intention to acquire SSP certification. The population of the present study
was made up of 10 SSP certified professionals and 10 GB candidates working in IS
department of a Fortune 500 company based in Philadelphia with a response rate of 80%.
The first research question was: What are the GB responsibilities in reducing SSP
process inefficiencies in an IS environment? An initial list of these responsibilities was
developed from a review of studies such as Hahn et al. (1999), Antony and Banuelas
(2002), Linderman et al. (2003), Snee (2005), Kwak and Anbari (2006), as well as Rao &
Rao (2007). Subsequently, an open-ended qualitative questionnaire was used to augment
the preliminary list. The analysis of data gathered in this phase resulted in confirming the
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major responsibility factors (LDS, TEX, PSM, ANA, and CET) and addition of seven
more specific responsibilities to the original 26 responsibilities on the initial list.
The second research question was: What are the GB candidates’ perceived
responsibility factors of reducing SSP process inefficiencies in an IS environment? A
Web-based quantitative survey instrument was developed to uncover the perceived
responsibility factors for GB candidates in an IS environment. The survey instrument was
submitted to a large focus group made up of 382 GB candidates working in the IS
department of a Fortune 500 company based in Philadelphia. A total of 174 responses
were received resulting in 46% response rate. The exploratory PCA analysis and
Cronbach’s α reliability tests both resulted in reliability of the five aforementioned
responsibility factors (LDS, TEX, PSM, ANA, and CET) developed through literature
review.
The third research question was: What is the contribution of each of the GB
candidates’ perceived responsibility factors in predicting their intention to acquire GB
certification (INI)? A predictive OLR model was developed to test the prediction of
dependent variable INI based on a combination of the five independent variables (ANA,
PSM, CET, LDS, and TEX). The analysis indicated only one of the five individual
predictors (CET) was significant predictor of INI.
Gender differences were also tested and results indicated that gender differences
might affect predictor value factor of GB responsibilities toward certification.
Specifically, the mean factor score for two of the predictors (CET, PSM) were found to
be significantly different between males and females. Additionally, 11 out of 36 GB
responsibilities were significantly different between males and females with four of those
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responsibilities (RFA5, RFP6, RFP5, and RFC4) were significant at p level lower than
0.0001.

Implications
This investigation has several implications for the existing body of knowledge for
successful SSP implementation in service organizations, particularly in an IS
environment. This investigation uncovered and subsequently confirmed five major
perceived responsibility factors that influence GB candidates’ intention to acquire SSP
certification. The results indicated LDS, TEX, PSM, ANA, and CET as the five major
responsibility factors with specific responsibilities under each factor. Moreover, an
empirical prediction model was developed to measure the contribution of these five
responsibility factors (ANA, PSM, CET, LDS and TEX) on GB candidates’ intention to
acquire SSP certification (INI). This study make two important contributions to
successful SSP implementation in an IS environment. The first major contribution that
this study makes is that CET is a significant predictor of GB candidates’ intention to
acquire certification. Another valuable contribution of this study is that gender
differences affect the intention to acquire certification.
This investigation also contributed to the practice of quality improvement
programs for reducing inefficiencies in non-manufacturing processes by providing
valuable information on successful implementation of SSP in service organizations. It
may help organizations implementing SSP to be aware of challenges in having a
significant percentage of their workforce to become SSP certified. The results of this
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study may enable these organizations to respond to the needs of their GB candidates in
acquiring certification.

Study Limitations
Four chief limitations of this study were identified. One limitation of this study
was that the data was collected from a single organization. Thus, the findings of this
study might be limited to that organization and there may be a limitation in generalizing
the results. Further studies conducted in different types of IS organizations (e.g., different
sizes and different industrial environments) should be conducted for proper
generalization of the findings. A second limitation was that this study investigated only
one quality management program for reducing inefficiencies in IS processes. Therefore,
the findings might be valid only for SSP and may not be generalized to other service
improvement methodologies. A third limitation was demonstrated by the fact that nearly
83% of the respondents had been with this organization for six or more years. As various
forms of SSP methodologies are now taught in higher education environments, different
results may have been received among GB candidates who have graduated from college
more recently. The fourth limitation is that approximately 67% of respondents were over
40 years of age. Different results may be obtained from GB candidates who are younger.

Recommendations
The investigation in the present study provides groundwork for several areas of
research. The first area of research may be to continue the investigation of intention to
acquire SSP certification by including the role of organizational culture. Sousa and Voss
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(2002) argued that for an organization implementing a quality management program, that
organization must have a culture that is capable of fully supporting the implementation of
that program. Therefore, the issue of organizational culture may be important to
certification in SSP implementation. Additionally, the body of knowledge for successful
implementation of SSP can be enriched by including the role of training factors on
intention of individuals to complete the certification process and become certified. This
study focused solely on the role of responsibility factors of reducing inefficiencies on
acquiring certification. However, the strategic alignment of training with the
organizational requirements has been identified as a key factor in successful
implementation of SSP (Antony & Banuelas, 2002). Moreover, this study was conducted
in IS department of a large pharmaceutical company. Hence, more work is warranted in
investigating the implementation of SSP in IS field considering other types of IS
organizations with different sizes or in different industrial environments. Furthermore,
additional research is needed to investigate the contribution of an individual’s
organization level on that individuals’ intention to acquire SSP certification.

Summary
This investigation addressed the problem with the challenges that organizations
face in implementing SSP to reduce inefficiencies in their IS processes. An effective
certification program in SSP implementation was suggested to significantly contribute to
the success of the implementation (Eckes, 2001; Gitlow et al., 2006; Pande, Neuman, &
Cavanaugh, 2000; Snee & Hoerl, 2003). Moreover, for an organization to successfully
implement SSP, it requires that a large percentage of its workforce to become certified
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(Gitlow et al.). Hence, this study addressed the certification challenges organizations face
in their SSP implementation. A comprehensive literature review discovered five major
responsibility factors that influence the intention to acquire SSP certification, a
prerequisite for successful SSP implementation (Antony & Banuelas, 2002; Eckes; Hahn
et al., 1999; Kwak & Anbari; Linderman et al., 2003; Rao & Rao, 2007; Snee, 2005;
Zinkgraf, 2006). These factors included RFs such as leadership, technical expertise,
project selection and management, analysis, as well as certification. These factors were
later confirmed through analysis of data collected at an IS organization.
The first factor identified in literature as possible contributor to successful SSP
implementation was leadership (LDS). In SSP, project team leaders have the
responsibility for identifying the improvement opportunities and charting projects (Snee,
2005). Researchers agreed leadership competency is crucial to success of SSP projects
(Eckes, 2001; Snee). Leadership skills enable Belts to lead with quantitative goals for
accountability (Zinkgraf, 2006). Hence, the contribution of LDS on successful
implementation of SSP in reducing process inefficiencies and more specifically on
intention to acquire certification (INI) was investigated.
Technical expertise (TEX) was identified in literature as the second possible
contributor to successful SSP implementation (Antony & Banuelas, 2002; Eckes, 2001;
Snee, 2005; Zingraf, 2006). SSP professionals must have sufficient technical expertise to
lead project team members through the steps in the improvement methodology (Eckes)
and such expertise enable GBs to apply tools to more projects more easily and contribute
results more quickly, as well as widely Zingraf). Thus, TEX contribution on successful
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implementation of SSP in reducing process inefficiencies and more specifically on INI
was investigated.
The third factor identified in literature as possible contributor to successful
implementation of SSP was project selection and management (Antony & Banuelas,
2002; Kwak & Anbari, 2006; Snee, 2005, Zingraf, 2006). The researchers argued that
project selection and management (PSM) was the greatest challenge in SSP
implementation. GBs must help in identifying and managing the projects that will yield
the most significant impact of growth and productivity (Zinkgraf). GBs must be able to
track cost, schedule, and scope of the project (Kwak & Anbari). Hence, the contribution
of PSM on successful implementation of SSP in reducing process inefficiencies and more
specifically on INI was investigated.
Analysis (ANA) was identified in literature as the fourth possible contributor to
successful SSP implementation (Hahn et al., 1999, Gitlow et al, 2006). ANA is an
integral part of DMAIC process and helps in identifying the root causes of defects or
variation and their impact (Hahn et al.). Belts must analyze all the data to determine
when, where, what, and how the variation affects the process performance (Schutta,
2006). Thus, the contribution of ANA on successful implementation of SSP in reducing
process inefficiencies and more specifically on INI was investigated.
The fifth factor identified in literature as possible contributor to successful
implementation of SSP was certification (Rao & Rao, 2007, Zinkgraf, 2006). In SSP,
certification (CET) helps to define responsibilities for each certification level based on
their knowledge and experience regarding quality management (Slater, 2000).
Certification requirement ensures there is consistency across organization and it is
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generally a requirement in a SSP implementation (Zinkgraf). Hence, the contribution of
CET on successful implementation of SSP in reducing process inefficiencies and more
specifically on INI was investigated.
A predictive study was designed to predict GB candidates’ intention to acquire
SSP certification (INI) based on the contribution of LDS, TEX, PSM, ANA, and CET, as
measured by their contribution to the prediction of INI. The three specific research
questions addressed were:
1. What are the GB responsibilities in reducing SSP process inefficiencies in an IS
environment?
2: What are the GB candidates’ perceived responsibility factors of reducing SSP
process inefficiencies in an IS environment?
3: What is the contribution of each of the GB candidates’ perceived responsibility
factors in predicting their intention to acquire GB certification?
In order to address the specific research questions noted above, a survey
instrument was developed by using survey items drawn from the following valid research
pool: Ajzen (2001), Antony and Banuelas (2002), Hahn et al. (1999), Hunsinger and
Smith (2005), Kwak and Anbari (2006), Linderman et al. (2003), Liu et al. (2004),
Mykytyn, Mykytyn, and Harrison (2005), Rao and Rao (2007), Snee (2005), So and
Balloju (2005), Taylor and Todd (1995), as well as Venkatesh et al. (2003).
A comprehensive literature review followed by a qualitative study were used to
gather a list of GB responsibilities in reducing SSP process inefficiencies in an IS
environment. The review included studies such as Hahn et al. (1999), Antony and
Banuelas (2002), Linderman et al. (2003), Snee (2005), Kwak and Anbari (2006), as well
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as Rao and Rao (2007). This phase of study produced LDS, TEX, PSM, ANA, and CET
as the major responsibility factors with specific responsibilities under each factor.
The GB candidates’ perceived responsibility factors of reducing SSP process
inefficiencies in an IS environment were gathered using a Web-based quantitative survey
instrument. The survey instrument was submitted to a large focus group of GB candidates
in an IS organization of a Fortune 500 company in Philadelphia. Data was collected from
145 responders. The exploratory PCA analysis and Cronbach’s α reliability tests both
resulted in reliability of the five aforementioned responsibility factors (LDS, TEX, PSM,
ANA, and CET).
The contribution of each of the GB candidates’ perceived responsibility factors in
predicting their intention to acquire GB certification (INI) was measured using a
predictive model based on Ordinal Logistic Regression (OLR) model. The model tested
the prediction of dependent variable INI based on a combination of the five independent
variables (ANA, PSM, CET, LDS, and TEX). The analysis indicated only one of the five
individual predictors (CET) was significant predictor of INI. Gender differences were
also tested and results indicated gender differences might affect predictor value factor of
GB responsibilities toward certification.
Subsequently, following the analyses, the results and conclusions were discussed.
Additionally, four limitations as well as implications of this study for SSP
implementation in an IS organization were discussed. Finally, recommendations were
made for future research that will build on this research and extend the body of
knowledge on the role of GB candidates’ perceived responsibility factors in their
intention to acquire SSP certification in an IS environment.

99

Appendix A

Qualitative Questionnaire

Section 1:
Please identify the Green Belt’s five most important responsibilities of leading a
Six Sigma project to reduce IS processes inefficiencies:
______________________
______________________
______________________
______________________
______________________

Section 2:
A. Leadership
While considering the leadership aspect in leading Six Sigma projects to reduce
IS processes inefficiencies, please identify five key responsibilities for a GB to
lead a project:
_______________________
______________________
______________________
______________________
_______________________
B. Technical Expertise
While considering the technical expertise aspect in leading Six Sigma projects to
reduce IS processes inefficiencies, please identify five key responsibilities for a
GB to lead a project:
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_______________________
______________________
______________________
______________________
_______________________
C. Project Selection and Management
While considering the project selection and management aspect in leading Six
Sigma projects to reduce IS processes inefficiencies, please identify five key
responsibilities for a GB to lead a project:
_______________________
______________________
______________________
______________________
_______________________
D. Analysis
While considering the analysis aspect in leading Six Sigma projects to reduce IS
processes inefficiencies, please identify five key responsibilities for a GB to lead a
project
_______________________
______________________
______________________
______________________
_______________________
E. Certification
While considering the certification aspect in leading Six Sigma projects to
reduce IS processes inefficiencies, please identify five key responsibilities for a
GB to lead a project:
_______________________
______________________
______________________
______________________
_______________________
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Appendix B

Quantitative Survey Instrument

Section 1 - Six Sigma Responsibility Factors
The following is a list of items related to leadership aspect of Six Sigma responsibility
factors. Please read each item and rate the level of importance you attribute to each item
when thinking of responsibility factors. Please rate the level of importance for each
item from: “Not Important” to “Extremely Important”.

A. The following items related to leadership:

Level of Importance

RFL1-Leading improvement project teams
RFL2- Providing project management
RFL3- Being dependable
RFL4- Guiding a team through project
RFL5- Delivering what promised
RFL6- Possessing facilitation skills.
RFL7- Leading solely important projects
RFL8- Courage to reject status quo


Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important


Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important


Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important


Important

Important

Important

Important

Important

Important

Important

Important


Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important


Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

The following is a list of items related to technical expertise aspect of Six Sigma
responsibility factors. Please read each item and rate the level of importance you
attribute to each item when thinking of responsibility factors. Please rate the level of
importance for each item from: “Not Important” to “Extremely Important”.
B. The following items related to technical expertise:

102

Level of Importance
RFT1- Common framework for all Six Sigma Program
practitioners
RFT2 - Being proficient in data cleaning methods &
tools
RFT3 - Willing to be the technical lead in projects
RFT4 - Willing to train other on Six Sigma tools
RFT5 - Willing to coach others on using Six Sigma
tools
RFT6 - Being proficient in statistical analysis
RFT7 Being proficient in mapping techniques
RFT8- Being proficient in project planning
RFT9- Being proficient in root cause prioritization
methods
RFT10- Being proficient in reporting & presentation


Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important


Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important


Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important


Important

Important

Important

Important

Important

Important

Important

Important

Important

Important


Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important


Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

The following is a list of items related to project selection and management aspect of
Six Sigma responsibility factors. Please read each item and rate the level of importance
you attribute to each item when thinking of responsibility factors. Please rate the level
of importance for each item from: “Not Important” to “Extremely Important”.
C. The following items related to project selection &
management:

Level of Importance
RFP1- Scoping the project appropriately
RFP2- Refining project charter
RFP3- Reviewing charter with project champion
RFP4- Selecting project team
RFP5- Empowering the members of project team
RFP6- Being empowered by management
RFP7- Tracking project constraints
RFP8- Communicating with Master Black Belts, Black
Belts & process owner
RFP9- Scheduling and coordinating meetings


Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important


Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important


Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important


Not
Important

Not
Important


Not so
Important

Not so
Important


Slightly
Important

Slightly
Important


Important

Important

Important

Important

Important

Important

Important

Important

Important


Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important


Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important


Very
Important

Very
Important


Extremely
Important

Extremely
Important
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The following is a list of items related to analysis aspect of Six Sigma responsibility
factors. Please read each item and rate the level of importance you attribute to each item
when thinking of responsibility factors. Please rate the level of importance for each
item from: “Not Important” to “Extremely Important”.
D. The following items related to analysis:

Level of Importance
RFA1Having access to Six Sigma Program information
and tools
RFA2- Ability to create a data collection plan
RFA3- Conducting data analysis throughout the project
RFA4 - Completing failure mode and effects analysis
RFA5- Performing multi-variance studies
RFA6- Identifying root cause for process variations
RFA7- Ability to optimize avaliable data
RFA8- Understand critical to quality measures.
RFA9- Ability to compare baseline data with post
improvement data to show statistically significant
improvement


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Important

Important

Important

Important

Important

Important

Important

Important

Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important

The following is a list of items related to certification aspect of Six Sigma
responsibility factors. Please read each item and rate the level of importance you
attribute to each item when thinking of responsibility factors. Please rate the level of
importance for each item from: “Not Important” to “Extremely Important”.
E. The following items related to certification:

Level of Importance
RFC1- Leading project teams solely by Six Sigma
Program certified individuals
RFC2- Management requiring certification for leading
project teams
RFC-3 Management providing support for all
candidates become certified


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Important

Important

Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important
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RFC4- Attending trainings as a prerequisite for
certification
RFC5- Passing examination as a prerequisite for
certification
RFC6- Completing a project as a prerequisite for
certification
RFC7- Training candidates after certification
RFC8- Coaching and mentoring candidates after
certification
RFC9- GB certification as part of self development


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important


Important

Important

Important

Important

Important

Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important

Section 2 – Intention to Acquire Six Sigma Certification
The following is a list of items related to intention to acquire GB certification. Please
read each item and rate the level of agreement you attribute to each item when thinking
of Six Sigma GB certification. Please rate the level of agreement for each item from:
“Not Likely” to “Extremely Likely”.
The following items are related to your intention to
acquire SSP certification.

Level of Likelihood
I1- I plan to acquire Six Sigma Green Belt certification
I2- I intend to acquire Six Sigma Green Belt
certification

I3- All things considered, I expect to acquire Six Sigma
Green Belt certification


Not
Likely

Not
Likely


Not so
Likely

Not so
Likely


Somewhat
Likely

Somewhat
Likely


Not
Likely


Not so
Likely


Somewhat
Likely


Likely

Likely


Likely


Very
Likely

Very
Likely


Extremely
Likely

Extremely
Likely


Very
Likely


Extremely
Likely

Please provide the following demographic information.
Number of years in the organization:_________
Gender:

Male

Female

Age:

20-29

30-39

40-49

Position level in the organization:
A-band
B-band
C-band

50-59
D-band

60 and over
E-band
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Appendix C

Proposed Quantitative Survey Instrument

Section 1 - Six Sigma Responsibility Factors
The following is a list of items related to leadership aspect of Six Sigma responsibility
factors. Please read each item and rate the level of importance you attribute to each item
when thinking of responsibility factors. Please rate the level of importance for each
item from: “Not Important” to “Extremely Important”.

A. The following items related to leadership:

Level of Importance

Providing project management
Being proficient in project planning
Leading improvement project teams
Possessing facilitation skills
Guiding a team through project


Not
Important

Not
Important

Not
Important

Not
Important

Not
Important


Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important


Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important


Important

Important

Important

Important

Important


Very
Important

Very
Important

Very
Important

Very
Important

Very
Important


Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

The following is a list of items related to technical expertise aspect of Six Sigma
responsibility factors. Please read each item and rate the level of importance you
attribute to each item when thinking of responsibility factors. Please rate the level of
importance for each item from: “Not Important” to “Extremely Important”.
B. The following items related to technical expertise:

Level of Importance
Willing to train other on Six Sigma tools
Willing to coach others on using Six Sigma tools
Being proficient in mapping techniques


Not
Important

Not
Important



Not so
Important

Not so
Important



Slightly
Important

Slightly
Important



Important

Important



Very
Important

Very
Important



Extremely
Important

Extremely
Important
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Being proficient in statistical analysis
Being proficient in data cleaning methods & tools
Willing to train others on Six Sigma tools

Not
Important

Not
Important

Not
Important

Not
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Important

Important

Important

Important

Very
Important

Very
Important

Very
Important

Very
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

The following is a list of items related to project selection and management aspect of
Six Sigma responsibility factors. Please read each item and rate the level of importance
you attribute to each item when thinking of responsibility factors. Please rate the level
of importance for each item from: “Not Important” to “Extremely Important”.
C. The following items related to project selection &
management:

Level of Importance
Selecting project team
Refining project charter
Reviewing charter with project champion
Scoping the project accordingly
Being empowered by management
Empowering the members of project team
Tracking project constraints
Scheduling and coordinating meetings


Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important

Not
Important


Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important

Not so
Important


Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important

Slightly
Important


Important

Important

Important

Important

Important

Important

Important

Important


Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important

Very
Important


Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

Extremely
Important

The following is a list of items related to analysis aspect of Six Sigma responsibility
factors. Please read each item and rate the level of importance you attribute to each item
when thinking of responsibility factors. Please rate the level of importance for each
item from: “Not Important” to “Extremely Important”.
D. The following items related to analysis:

Level of Importance

Not
Important


Not so
Important


Slightly
Important

Identifying root cause for process variations


Not
Important


Not so
Important


Slightly
Important

Completing failure mode and effects analysis


Not
Important


Not so
Important


Slightly
Important

Conducting data analysis throughout the project


Important

Important

Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important
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Ability to create data collection


Not
Important


Not so
Important


Slightly
Important

Having access to Six Sigma Program information and
tool


Not
Important


Not so
Important


Slightly
Important

Ability to optimize available data


Not
Important


Not so
Important


Slightly
Important

Perform multi-variance studies


Not
Important


Not so
Important


Slightly
Important

Understand critical to quality measures.


Not
Important


Not so
Important


Slightly
Important

Ability to compare baseline data with post
improvement data to show statistically significant
improvement


Not
Important


Not so
Important


Slightly
Important

Courage to reject status quo


Not
Important


Not so
Important


Slightly
Important


Important

Important

Important

Important

Important

Important

Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important

The following is a list of items related to certification aspect of Six Sigma
responsibility factors. Please read each item and rate the level of importance you
attribute to each item when thinking of responsibility factors. Please rate the level of
importance for each item from: “Not Important” to “Extremely Important”.
E. The following items related to certification:

Level of Importance

Not
Important


Not so
Important


Slightly
Important


Not
Important


Not so
Important


Slightly
Important

GB certification as part of self development


Not
Important


Not so
Important


Slightly
Important

Management requiring certification for leading project
teams


Not
Important


Not so
Important


Slightly
Important

Completing a project as a prerequisite for certification


Not
Important


Not so
Important


Slightly
Important

Management providing support for all candidates
become certified


Not
Important


Not so
Important


Slightly
Important

Attending trainings as a prerequisite for certification


Not
Important


Not so
Important


Slightly
Important

Passing examination as a prerequisite for certification


Not
Important


Not so
Important


Slightly
Important

Training candidates after certification

Coaching and mentoring candidates after certification


Important

Important

Important

Important

Important

Important

Important

Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important


Very
Important


Extremely
Important

Section 2 – Intention to Acquire Six Sigma Certification
The following is a list of items related to intention to acquire GB certification. Please
read each item and rate the level of agreement you attribute to each item when thinking
of Six Sigma GB certification. Please rate the level of agreement for each item from:
“Not Likely” to “Extremely Likely”.
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The following items are related to your intention to
acquire SSP certification.

Level of Likelihood
I plan to acquire Six Sigma Green Belt certification

I intend to acquire Six Sigma Green Belt certification

All things considered, I expect to acquire Six Sigma
Green Belt certification


Not
Likely

Not
Likely


Not so
Likely

Not so
Likely


Somewhat
Likely

Somewhat
Likely


Not
Likely


Not so
Likely


Somewhat
Likely


Likely

Likely


Likely


Very
Likely

Very
Likely


Extremely
Likely

Extremely
Likely


Very
Likely


Extremely
Likely

Please provide the following demographic information.
Number of years in the organization:_________
Gender:

Male

Female

Age:

20-29

30-39

40-49

Position level in the organization:
A-band
B-band
C-band

D-band

50-59

60 and over
E-band
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Appendix D

IRB Approval Letter
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Appendix E

Approval Letter to Collect Data from Glaxo SmithKline
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